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Chapter  1 
Introduction 


1.0     Introduction 


This  supplemental  injury  report  evaluates  injuries  to  wildlife  resources  that  have  resulted  from 
releases  of  hazardous  substances  into  the  Berkeley  Pit  in  Butte,  MT. 

In  November,  1995,  snow  geese  (Anser  caerulescenes)  carcasses  were  discovered  floating  in 
the  Berkeley  Pit.  Over  a  period  of  several  days,  a  reported  342  snow  geese  carcasses  were 
removed  from  the  pit  waters  (Billings  and  Cahalan,  1995;  Billings,  1995a,b;  The  Montana 
Standard,  1995;  Laceky,  1995).  Several  of  the  carcasses  were  retained  for  analysis  to 
determine  the  cause  of  the  deaths,  and  the  remainder  were  removed  and  stored  in  plastic  bags 
to  await  the  results  of  laboratory  analyses.  Nineteen  carcasses  collected  from  the  Berkeley  Pit 
were  submitted  for  analysis  to  determine  the  causes  of  death:  Atlantic  Richfield  Company 
(ARCO)  submitted  six  carcasses  to  the  Colorado  State  University- Veterinary  Diagnostic 
Laboratory  (CSU-VDL);  the  U.S.  EPA  submitted  four  carcasses  (plus  two  retrieved  from  the 
Mantel  Ranch  in  Beaverhead  County,  MT)  to  the  National  Fish  and  Wildlife  Forensics 
Laboratory  (NFWFL)  in  Oregon;  the  Montana  Natural  Resource  Damage  Program  (NRDP) 
submitted  five  carcasses  to  the  Wyoming  State  Veterinary  Laboratory  (WSVL)  at  the 
University  of  Wyoming;  and  Montana  Department  of  Fish,  Wildlife,  and  Parks  submitted  four 
geese  to  the  State  of  Montana  Department  of  Livestock-  Diagnostic  Laboratory  Division 
(MDL-DLD). 

The  Berkeley  Pit  is  a  former  open-pit  copper  mine  that  since  1982  has  been  filling  with  water 
at  an  approximate  rate  of  5  million  gallons  per  day  (Figure  1).  The  Berkeley  Pit  is  1,780  feet 
deep,  and  the  water  surface  measures  approximately  675  acres  (Maest  et  al.,  1995).  Inflows  to 
the  pit  include  water  from  flooded  abandoned  underground  mine  workings,  groundwater, 
runoff,  precipitation,  and  process  waters  from  the  former  Weed  Concentrator  and  the 
Montana  Resources  Concentrator  (Maest  et  al.,  1995).  The  pit  water  is  acidic  and 
contaminated  with  metals  and  metalloids;  hazardous  substances  measured  in  pit  water  samples 
collected  in  June  and  November,  1995  include  As,  Ag,  Cd,  Cr,  Cu,  Ni,  V,  and  Zn  (MBMG, 
1995). 

All  of  the  laboratories  to  which  geese  were  submitted  conducted  necropsies  on  the  carcasses 
and  collected  liver  and  kidney  tissues,  when  possible,  for  residue  analysis.  Fungal, 
bacteriological,  and  histopathological  examinations  were  also  conducted.  WSVL,  MDL-DLD, 
and  CSU-VDL  have  released  the  results  of  their  examinations  and  analyses.  NFWFL  has 
released  data  pertinent  to  the  geese  that  were  collected  at  Mantel  Ranch. 
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The  purpose  of  this  report  is  to  summarize  the  existing  data  on  waterfowl  mortalities  in  the 
Berkeley  Pit,  to  present  the  results  of  the  laboratory  analysis  reported  to  date  by  each  of  the 
laboratories  that  received  goose  carcasses,  and  to  evaluate  data  relevant  to  the  goose  deaths  in 
the  context  of  the  ongoing  Clark  Fork  River  Natural  Resource  Injury  Assessment.  This  report 
is  intended  to  supplement  previous  injury  assessment  reports  presented  by  the  State  of 
Montana  NRDP.  The  organization  of  this  report  is  as  follows:  the  remainder  of  Chapter  1 
summarizes  the  principal  conclusions  of  the  report.  Chapter  2  describes  the  methods  used  in 
developing  the  report.  Chapter  3  presents  information  on  injury  determination  and 
quantification,  and  presents  an  analysis  of  causality.  Chapter  4  presents  literature  cited  in  the 
report.  The  pathology  and  toxicology  reports  from  WSVL,  MDL-DLD,  and  CSU-VDL  are 
included  as  Appendices  A,  B,  and  C,  respectively.  The  pathology  reports  from  NFWFL  for 
the  two  geese  recovered  from  Mantel  Ranch  are  included  as  Appendix  D. 


1.1     Summary  of  conclusions 

The  post  mortem  examination  data  reported  to  date  indicate: 

»■  100%  of  the  geese  retrieved  from  the  Berkeley  Pit  that  were  examined  showed 

necrosis  or  sloughing  of  the  epithelium  of  the  esophagus.  All  the  geese  also 
demonstrated  necrosis  or  sloughing  of  the  epithelium  of  one  or  more  of  the 
following:  trachea,  larynx,  gizzard,  and/or  oral  cavity.  These  symptoms  are 
consistent  with  characteristics  of  acute  Cu  toxicosis  reported  in  the  literature, 
and  with  the  effects  of  exposure  to  corrosive  substances. 

*■  100%  of  the  geese  retrieved  from  the  Berkeley  Pit  and  examined  at  the  WSVL 

exhibited  severe  acute  stomatitis,  esophagitis,  and/or  tracheitis.  These 
symptoms  are  also  consistent  with  characteristics  of  acute  Cu  toxicosis 
reported  in  the  literature,  and  with  the  effects  of  exposure  to  corrosive 
substances. 

►•  100%  of  the  intact  geese  retrieved  from  the  Berkeley  Pit  and  examined  at 

WSVL  or  CSU-VDL  exhibited  kidney  damage  that  is  likely  associated  with 
attempts  by  the  geese  to  eliminate  excessive  metal  and  hydrogen  ions. 

*■  100%  of  the  geese  retrieved  from  the  Berkeley  Pit  that  were  analyzed  for 

metals  residues  exhibited  elevated  concentrations  in  the  livers  and  kidneys. 
These  data  indicate  that  the  birds  were  exposed  to  hazardous  substances,  that 
the  hazardous  substances  are  consistent  with  those  measured  in  the  Berkeley 
Pit,  and  that  the  metals  were  at  concentrations  observed  to  cause  lethality  in 
the  literature. 
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*■  All  but  two  of  the  geese  collected  from  the  pit  were  coated  with  an  extraneous 

yellow  pigment  that  deposited  on  feathers,  eyes,  and/or  in  digestive  tracts  of 
these  birds.  The  yellow  pigment  is  believed  to  be  a  coating  of  Fe  and  other 
metals  salts. 

*■  Other  observations  indicated  that  the  geese  collected  from  the  pit  were  in 

otherwise  good  condition  and  appeared  to  be  generally  healthy,  had  empty 
stomachs,  and  had  grossly  normal  major  organs. 

The  necropsy  data,  metals  residues,  the  common  location  and  synchrony  of  the  deaths,  and 
water  quality  data  collected  from  the  Berkeley  Pit  consistently  support  the  conclusion  that 
acute  metal  toxicosis  and  sulfuric  acid  exposure  caused  the  deaths  of  the  342  geese.  The 
necropsy  data  (Appendices  A,  B,  and  C)  are  consistent  with  both  acute  metals  toxicosis  and 
with  the  well-documented  corrosivity  of  sulfuric  acid.  The  necropsy  data  are  not  consistent 
with  hypotheses  that  bacterial  or  fungal  disease,  parasitism,  exhaustion  or  starvation  caused 
the  deaths  of  the  geese. 

The  data  confirm  that  concentrations  of  hazardous  substances  in  surface  water  resources  of 
the  Berkeley  Pit  are  sufficient  to  cause  injury  to  biological  resources,  and  that  groundwater 
sources  to  the  Berkeley  Pit  serve  as  a  pathway  of  injury  to  biological  resources.  Therefore,  in 
addition  to  injury  of  biological  resources,  this  wildlife  kill  confirms  that  water  resources  of  the 
Berkeley  Pit  are  injured  [43  CFR  §  1 1.62  (b)  (v)  and  (iv)  (c)],  and  that  groundwater  sources 
to  the  Berkeley  Pit  serve  as  pathways  of  injury  to  biological  resources. 

Moreover,  "Migratory  birds  are  protected  by  law:  Congress  has  fixed  a  maximum  fine  for 
accidentally  taking  such  a  bird  at  $5,000  16  U.S.C.  §707(a);18  U.S.C.  §§3559,3571.  That  fine 
presumably  reflects  Congress's  judgment  of  the  social  loss  resulting  from  the  death  of  such  a 
bird,  and  in  a  representative  democracy,  Congress's  judgment  should  be  taken  as  at  least  a  first 
approximation  of  the  values  of  society."  (Daum,  1992,  pages  4-5). 
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In  producing  this  report,  data  sources  consulted  included  pathology  reports  from  WSVL 
(Appendix  A)  at  the  University  of  Wyoming,  MDL-DLD  (Appendix  B),  CSU-VDL 
(Appendix  C),  and  NFWFL  (Appendix  D),  and  toxicology  reports  from  WSVL  (Appendix 
A),  the  Michigan  State  University  Animal  Health  Diagnostic  Laboratory  (for  birds  necropsied 
at  MDL-DLD,  Appendix  B)  and  CSU-VDL  (Appendix  C).  Recent  Berkeley  Pit  water  quality 
data  was  obtained  from  the  Montana  Bureau  of  Mines  and  Geology  (MBMG,  1995).  In 
addition,  scientific  literature  regarding  the  significance  of  the  presence  of  bacterial  pathogens 
and  non-pathogens  in  intestines  and  lungs,  metal  toxicosis  in  animals,  health  hazards  of 
sulftiric  acid,  generation  of  acid  mine  drainage,  and  the  ecology  of  snow  geese  and  other 
migratory  waterfowl  were  consulted.  All  references  are  cited  in  the  text,  and  full  citations  are 
presented  in  Section  4.0. 
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3.1     Injury  Definition 

An  injury  to  a  biological  resource  has  resulted  from  the  release  of  a  hazardous  substance  if  the 
concentration  of  the  hazardous  substance  is  suflBcient  to  cause  the  biological  resource  or  its 
offspring  to  have  undergone  at  least  one  of  the  following  adverse  changes  in  viability:  death, 
disease,  behavioral  abnormalities,  cancer,  genetic  mutations,  and  physiological  malfunctions 
[43  CFR§  11.62  (f)(1)]. 

The  relevant  category  of  injury  in  this  case  is  death.  Biological  responses  for  determining 
when  death  is  a  result  of  exposure  to  the  release  of  hazardous  substances  include: 

•■  Wildlife  kill  investigations.  Wildlife  kill  investigations  may  be  used  when  acute 

mortality  has  occurred  to  multiple  wildlife  species,  or  when  detectable 
quantities  of  hazardous  substances  have  adhered  to,  bound  to,  or  otherwise 
covered  surface  tissues,  or  had  been  ingested  or  inhaled  by  dead  or  dying  bird 
or  mammal  species  [43  CFR  §  1 1.62  (f)  (4)  (I)  (C)]. 


3.2     Wildlife  Kill  Data 

The  WSVL  (Appendbc  A),  MDL-DLD  (Appendix  B),  CSU-VDL  (Appendbc  C),  and  NFWFL 
(Appendbc  D)  examined  a  total  of  19  carcasses  of  snow  geese  collected  from  the  Berkeley  Pit, 
and  the  results  of  examinations  of  15  of  the  geese  have  been  released.  Two  of  the  fifteen  had 
been  scavenged  before  they  were  retrieved  from  the  pit  and  were  only  partially  intact.  The 
NFWFL  also  examined  the  carcasses  of  two  snow  geese  collected  from  the  Mantle  Ranch  in 
Beaverhead  County,  MT,  approximately  40  miles  from  the  Berkeley  Pit.  All  laboratories 
condurted  necropsies  on  the  carcases  and  collected  liver  and  kidney  tissues  (when  available) 
for  contaminant  analysis.  Bacteriological,  fungal,  and  histopathological  examinations  were 
also  conducted.  In  addition,  the  NFWFL  x-rayed  the  Mantel  Ranch  carcasses  for  evidence  of 
trauma. 
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3.2.1    Necropsy  Results 

The  birds  examined  were  generally  considered  to  be  in  good  body  condition.  This 
determination  was  based  on  the  body  weights  and  the  abundance  and  consistency  of  the 
subcutaneous  and  visceral  fat.  In  addition,  many  of  the  organs  (e.g.,  brain,  heart,  reproductive 
organs,  muscle  tissue,  spleen,  and  thyroid  gland)  looked  essentially  normal  m  most  of  the  birds 
examined. 

Necropsy  results  have  been  reported  for  13  intact  snow  geese  carcasses  collected  from  the 
Berkeley  Pit.  All  of  the  carcasses  exhibited  necrosis  and  sloughing  of  the  epithelium  (linings) 
of  the  esophagus  (Table  3-1).  Ten  of  the  thirteen  exhibited  necrosis  and  sloughing  of  the 
epithelium  of  the  trachea.  Seven  of  the  same  set  of  geese  exhibited  sloughing  of  the  oral  cavity 
(mouth),  and  sue  also  demonstrated  necrosis  and  sloughing  of  the  Uning  of  the  larynx.  All  of 
the  intact  snow  goose  carcasses  examined  at  the  WSVL  exhibited  severe  acute  stomatitis, 
esophagitis,  and  tracheitis  (inflammation  of  the  mouth,  esophagus,  and  trachea)  (Table  3-1). 
In  addition,  two  of  the  geese  examined  at  CSU-VDL  exhibited  inflammation  of  the  esophagus 
and/or  gizzard  (Table  3-1).  None  of  the  characteristics  noted  above  were  documented  in 
either  of  the  birds  collected  at  Mantle  Ranch  (Table  3-1). 

Gross  observations  from  the  pathology  reports  include  notations  of  extraneous  yellow 
pigment  deposition  (Table  3-2).  Feathers  of  all  but  two  of  the  carcasses  retrieved  from  the 
Berkeley  Pit  were  reportedly  stained  yellow,  and  yellow  pigment  deposition  was  noted  in  the 
gastrointestinal  (GI)  tracts  of  all  but  two  of  the  mtact  carcasses.  Yellow  pigment  deposition 
was  also  noted  on  the  eyes  of  eight  of  the  geese.  Yellow  pigment  scraped  from  the  trachea, 
larynx,  crop,  feathers,  skin,  esophagus,  and  eyes  was  analyzed  by  MDL-DLD  and  tested 
positive  for  Fe.  The  yellow  pigment  is  likely  a  coating  of  Fe  salts  and  salts  of  other  metals 
dissolved  in  the  pit  waters  (E.S.P.  Williams,  DMV,  PhD.WSVL,  pers.  comm).  No  yellow 
pigment  deposition  was  noted  on  or  in  either  of  the  birds  collected  from  the  Mantle  Ranch. 

No  evidence  of  recent  food  ingestion  or  fatal  trauma  was  reported  for  birds  collected  from  the 
Berkeley  Pit  (Table  3-2).  Gizzard  contents  of  all  intact  carcasses  collected  from  the  Berkeley 
Pit  were  empty  except  for  small  amounts  of  grit.  Gizzard  contents  were  not  reported  for  two 
of  the  geese  submitted  to  CSU-VDL  or  for  the  geese  collected  at  Mantle  Ranch.  Two  of  the 
birds  collected  at  the  pit  had  been  scavenged  and  one  bird  had  fractured  ribs,  but  these  injuries 
were  not  considered  to  be  the  cause  of  the  deaths.  The  birds  collected  from  Mantle  Ranch 
both  had  injuries  characteristic  of  a  blunt  trauma.  The  veterinary  medical  examiner's  report 
suggests  that  the  injuries  were  consistent  with  in  flight  collision  with  a  radio  tower  or  power 
line  (Appendk  D).  None  of  the  carcasses  retrieved  from  the  pit  or  the  two  from  Mantel  Ranch 
showed  evidence  of  gunshot  wounds. 

Pulmonary  edema  (lung  congestion)  was  reported  for  all  but  one  of  the  birds  collected  from 
the  Berkeley  Pit  (Table  3-2).  Neither  of  the  snow  geese  collected  from  Mantle  Ranch  showed 
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any  indications  of  lung  congestion.  Kidney  damage,  including  gross  observations  of 
congestion  and  pale  coloration  and  microscopic  observations  of  dilated  renal  tubules  that 
contain  mineralized  material,  was  documented  in  all  of  the  intact  carcasses  examined  by 
WSVL  and  CSU-VDL.  The  MDL-LDL  did  not  include  a  report  of  kidney  status. 


3.2.2    Fungal,  Bacteriological,  and  Parasitological  Results 

Table  3-3  presents  the  reported  results  of  the  fungal,  bacteriological,  and  parasitological 
examinations  of  the  snow  goose  carcasses.  CSU-VDL  and  MDL-DLD  attempted  fimgal 
cultures  from  carcasses  with  available  lung  tissue.  The  WSVL  evaluated  the  potential  of 
fungal  infection  by  gross  and  microscopic  examination  of  tissues.  ARCO  reported  one 
confirmed  case  and  one  unconfirmed  case  of  the  fungal  infection  aspergillosis  from  the  birds 
examined  by  CSU-VDL  (ARCO,  1995).  To  be  a  confirmed  case  of  a  fungal  infection  such  as 
aspergillosis,  the  fungus  must  be  able  to  be  cultured  from  the  tissue  of  the  carcass  being 
examined,  and  the  fungi  need  to  be  associated  with  typical  fungal  lesions  in  the  tissues.  No 
other  laboratory  reported  fungal  infections  in  any  of  the  carcasses. 

The  WSVL  prepared  cultures  prepared  from  heart  and  lung  tissue  of  several  of  the  birds  to 
evaluate  bacterial  pathogenic  activity.  Escherichia  coli  and  Streptococcus  sp.  were  cultured 
from  the  lungs  of  two  separate  birds.  No  bacterial  infection  significant  enough  to  result  in 
death  of  the  birds  was  detected  by  the  veterinary  pathologist  or  toxicologist.  Parasitism  was 
noted  in  one  bird  during  the  necropsy.  A  protozoal  cyst  in  a  muscle,  a  helminth  in  a  vessel, 
and  a  sporozoan  were  identified  in  the  single  carcass. 

The  NFWFL  did  not  attempt  bacterial  cultures  during  the  gross  examination,  but  looked  for 
lesions  suggestive  of  infectious  disease.  No  bacterial  infections  or  parasitism  were  noted  for 
the  Mantel  Ranch  geese. 

The  bacteriology  division  of  the  MDL-DLD  prepared  cultures  from  3  of  the  4  birds  sampled. 
Cultures  for  general  bacterial  growth  were  prepared  from  the  large  intestine  and  sinuses,  and 
attempts  were  also  made  to  specifically  isolate  Salmonella  sp.  from  the  large  intestine.  E.  coli 
was  cultured  from  the  intestines  of  two  birds  and  Hafnia  alvei  was  cultured  from  the 
intestines  of  a  single  bird.  Cultures  prepared  from  lung  tissue  were  examined  for  bacterial  and 
fiingal  growth,  and  Gram  stains  prepared  from  smears  of  lung  tissue  were  examined  for 
bacteria.  No  evidence  of  fungal  or  bacterial  presence  in  lung  tissue  was  observed.  A  fecal 
sample  from  one  bird  was  examined  for  parasite  ova  using  the  floatation  method;  no  ova  were 
found.  Nematode  ova  in  the  gizzard  of  one  bird  were,  however,  noted  during  the 
histopathological  examination. 

CSU-VDL  detected  E.  coli  in  the  lungs  of  one  bird  and  in  the  lungs  and  liver  of  a  second  bird. 
A  nematode  was  found  in  the  ventriculus  of  one  bird  (Table  3-3). 
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3.2.3    Metals  Residues 

Metal  residue  data  from  WSVL,  MDL-DLD,  and  CSU-VDL  have  been  released;  the  Mantel 
Ranch  geese  were  not  submitted  for  metals  residue  analysis.  Kidney  and  liver  tissues  were 
analyzed  for  a  variety  metals  and  metalloids  (i.e.,  Pb,  Fe,  Hg,  As,  Mb,  Zn,  Cu,  Cd,  Ba,  Be, 
Co,  Cr,  Ni,  Mn,  P,  B,  Tl,  Sb,  Na,  K,  Ca,  Mg,  Se,  V).  Table  3-4  presents  concentrations  of  a 
subset  of  the  metals  and  metalloids  that  were  analyzed  in  liver  tissues  and  Table  3-5  presents 
concentrations  in  kidney  tissues.  Results  from  CSU-VDL  are  in  mg/kg  dry  weight  for  Fe,  As, 
Zn,  Cu,  Se,  and  Mn,  and  in  mg/kg  wet  weight  for  Cd.  Results  from  MDL-DLD  (analyzed  by 
the  Michigan  State  University  Animal  Health  Diagnostic  Laboratory)  and  WSVL  are  in  mg/kg 
wet  weight.  Lead,  tin,  and  vanadium  concentrations  were  below  detection  limits  in  all  tissues 
sampled.  Mercury  concentrations  ranged  from  below  instrument  detection  limit  to  0.21 
mg/kg.  Nickel  concentrations  were  reported  for  only  3  birds  and  ranged  from  below 
instrument  detection  limit  to  1 . 1  mg/kg. 

Dr.  Merl  F.  Raisbeck,  Wyoming  State  Veterinary  Toxicologist,  indicated  that  the  liver  and 
kidney  samples  he  analyzed  are  high  in  Mn,  Zn,  and  Cu.  In  fact,  he  described  the  Cu 
concentrations  to  be  "acute  toxic"  in  some  domestic  birds.  He  reported  that  Fe  and  Mn 
concentrations  in  two  of  the  birds  would  represent  "intoxication"  in  domestic  species.  Liver 
concentrations  of  cadmium  are  also  reported  to  be  high  (Appendix  A). 

Dr.  Michael  Slanker  of  the  Michigan  State  University  Animal  Health  Diagnostic  Laboratory 
reported  that  the  liver  and  kidney  concentrations  of  Mg  and  kidney  concentrations  of  Zn  were 
elevated  in  the  geese  submitted  to  the  State  of  Montana  Department  of  Livestock  -  Diagnostic 
Laboratory,  and  that  the  liver  and  kidney  concentrations  of  Mn  were  toxic  (Appendix  B). 

Dr.  Terry  Spraker  of  CSU-VDL  reported  that  the  six  geese  examined  had  elevated 
concentrations  of  Cu,  Mn,  and  Zn  in  the  liver  and  kidneys,  and  that  the  observed  kidney 
damage  could  have  been  caused  when  the  geese  attempted  to  eliminate,  via  excretion,  the 
excess  Cu,  Mn,  Zn  and  H+  ions  (Appendbc  C). 


3.2.4    Conclusions 

Drs.  E.S.  Williams  and  M.  Raisbeck  of  WSVL  concluded  that  the  cause  of  death  of  the  birds 
they  examined  appeared  to  be  due  to  contact  with  and  ingestion  of  a  highly  corrosive  and/or 
toxic  substance.  Contact  with  a  corrosive  substance  would  be  consistent  with  the  sloughing  of 
the  linings  and  inflammation  of  the  mouth,  larynx,  trachea,  esophagus,  and  gizzard  (Appendix 
A).  Dr.  Raisbeck  reported  that  the  elevated  metal  concentrations  may  account  for  the  kidney 
damage  observed.  Although  the  results  of  the  necropsy,  gross  pathology,  fungal, 
bacteriological,  and  parasitological  examinations  were  similar  to  the  birds  examined  at 
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WSVL,  Dr.  Layton  from  MDL-DLD  was  unable  to  "absolutely"  determine  a  cause  of  death 
for  the  birds  examined  in  Montana.  A  lack  of  scientific  knowledge  of  the  effects  of  the  water 
chemistry  on  geese  was  cited  as  the  reason  for  the  inability  to  determine  the  cause  of  death 
(Appendbc  B). 

Dr.  Terry  Spraker  of  CSU-VDL  noted  that  the  ulceration  and  erosion  of  the  upper  digestive 
system  from  the  esophagus  to  the  ventriculus  and  elevated  levels  of  Cu,  Mn,  and  Zn  in  liver 
and  kidneys  of  the  geese  could  have  occurred  as  a  result  of  ingestion  of  the  "acidic 
mineralized  water  in  the  lake"  (Appendix  C).  Dr.  Spraker  observed  that  the  "acidic  nature  of 
the  water  could  have  facilitated  absorption  of  these  heavy  metals",  that  "The  renal  necrosis 
may  have  been  associate  with  the  kidneys  trying  to  eliminate  the  excessive  number  of  ions  in 
the  blood,  especially  Cu,  Zn,  and  Mn."  and  that  "The  tubular  necrosis  may  have  also  been 
associated  with  trying  to  eliminate  excessive  hydrogen  ions  secondary  to  the  suspected 
acidosis." 


3.3     Berkeley  Pit  Water  Qualfty  Data 

Sources  of  contamination  of  the  surface  water  contained  in  the  Berkeley  Pit  and  groundwater 
released  to  the  Berkeley  Pit  include  underground  mine  workings,  the  walls  of  the  Berkeley  Pit, 
and  acid  mine  drainage  resulting  from  the  oxidation  and  dissolution  of  pyrite  and  other  metals 
and  metalloid  sulfides  in  the  underground  mine  workings.  Hazardous  substances  that  have 
been  identified  in  source  materials,  including  the  underground  mine  workings  and  pit  walls  and 
acid  mine  drainage,  are  Ag,  As,  Cd,  Cu,  Ni,  Pb,  Sb,  V,  Zn,  sulfate,  and  sulfuric  acid  (Maest  et 
al.,  1995).  Hazardous  substances  measured  in  pit  water  in  samples  collected  by  the  MBMG  in 
June  and  November  1995  include  As,  As,  Cd,  Cr,  Cu,  Ni,  Pb,  V,  Zn,  and  sulfate  (MBMG, 
1995).  At  the  pH  of  the  pit  water  (2.56  in  November,  1995),  at  least  some  portion  of  the 
sulfate  is  present  as  sulfuric  acid. 

Table  3-6  presents  pH  and  concentrations  of  hazardous  substances  in  surface  water  samples 
from  the  Berkeley  Pit,  collected  on  June  19  and  November  15,  1995.  It  was  during  the 
November  15,  1995  water  sampling  event  that  MBMG  personnel  discovered  the  goose 
carcasses. 
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Table  3-6 

Hazardous  Substance  Concentrations  and  pH  ^ 

Measured  in  Berkeley  Pit  Surface 

Water  Samples.  All  metals  and  metalloid  are  dissolved  concentrations  in  ng/L. 

(Data  Source 

MBMG,  1995;pr 

sliminary  results). 

Analyte 

Nov.  15, 1995 

Nov.  15, 1995 

(metals/ 

June  19, 1995 

Nov.  15, 1995 

Sampling 

Sampling 

metalloids 

Sampling 

Sampling 

depth: 

depth: 

injig/L) 

depth:  200  ft 

depth:  200  ft 

surface 

surface 

pH 

2.72 

2.31 

2.56 

2.56 

Ag 

<5 

<5 

As 

820 

730 

Cd 

2,260 

2163 

2,320 

2,340 

Cr 

95 

57 

Cu 

198,000 

204,000 

188,000 

189,000 

Hg 

<0.1 

<0.1 

— 

— 

Ni 

1,060 

1,107 

1,224 

1,246 

Pb 

145 

111 

V 

180 

150 

Zn 

634,000 

610,000 

553,000 

555,000 

3.4     Causality  Evaluation 

The  postmortem  examinations  of  the  snow  geese  recovered  from  the  Berkeley  Pit  included 
gross  observations  of  body  condition,  metal  toxicology,  and  histopathological,  fungal,  and 
bacteriological  examinations.  This  section  evaluates  the  likelihood  that,  based  on  the  existing 
wildlife  kill  data,  factors  other  than  hazardous  substances  caused  the  deaths  of  the  geese. 
Other  factors  considered  include: 

>  Acute  aspegillosis. 
*■  Bacterial  disease. 

>  Parasitism. 

>  Exhaustion  or  starvation. 
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3.4.1     Acute  aspergillosis 

Aspergillosis  is  a  disease  caused  by  a  fungus  (Aspergillus)  that  may  be  contracted  from  grain 
and  can  be  fatal  to  geese.  Of  the  15  geese  submitted  for  examination  from  Berkeley  Pit,  CSU- 
VDL  reported  that  one  of  the  six  geese  examined  had  a  confirmed  aspergillosis  infection  and 
one  had  an  unconfirmed  aspergillosis  infection.  The  goose  with  the  aspergillosis  infection  also 
exhibited  necrosis  of  the  trachea,  esophagus,  gizzard,  and  oral  cavity,  yellow  discoloration  of 
feathers,  eyes,  and  GI  tract,  pulmonary  edema,  kidney  damage,  and  elevated  metals 
concentrations  in  liver  and  kidney  tissues.  The  other  laboratories  (WSVL  and  MDL-DLD) 
reported  no  fungal  infections  in  any  of  the  carcasses.  It  is  possible  that  among  the  300+  geese 
that  were  not  examined,  there  were  individuals  infected  with  the  fungus.  However,  the  U.S. 
Fish  and  Wildlife  Service  -  Madison,  WI  has  confirmed  that  there  have  been  no  snow  geese 
kills  along  the  Pacific  flyway  this  year  other  than  at  the  Berkeley  Pit  (L.  Glasier,  Madison 
Health  Laboratory,  U.S.  FWS,  Madison,  WI,  pers.  comm.).  Moreover,  a  23  year  record  of 
snow  goose  deaths  along  the  neighboring  Central  and  Mississippi  flyways  (1969-1992) 
confirms  that  only  0.4%  of  the  reported  deaths  of  banded  snow  geese,  or  an  average  of  1.7 
banded  geese/year,  have  been  attributable  to  disease  (Cooke  et  al.,  1995). 

It  is  unlikely  that  the  snow  geese  that  died  in  the  Berkeley  Pit  were  the  only  snow  geese  on  the 
Pacific  flyway  that  ingested  Aspergillus-tainted  grain,  and  that  all  of  the  geese  that  ingested 
the  Aspergillus-tamted  grain  succumbed  to  the  fungus  synchronously  after  landing  on  the 
Berkeley  Pit.  The  existing  data  are  not  consistent  with  the  hypothesis  that  a  fungus  killed  the 
342  geese. 


3.4.2    Bacterial  disease 

The  WSVL  attempted  to  prepare  cultures  from  heart  and  lung  tissues  specifically  to  evaluate 
the  involvement  of  a  bacterial  pathogen.  E.  coli  and  Streptococcus  sp.  were  detected  in  the 
lungs  of  two  separate  birds,  but  no  bacterial  pathogen  infection  that  could  have  resulted  in  the 
death  of  the  birds  was  detected.  The  bacteriology  division  of  the  MDL-DLD  found  E.  coli  in 
the  large  intestine  of  two  birds  and  Hafnia  alvei  in  the  intestine  of  one  bird,  but  found  no 
bacterial  pathogens  that  could  have  resulted  in  the  deaths  of  the  birds.  CSU-VDL  found  E. 
coli  in  the  lungs  of  one  bird  and  in  the  lungs  and  liver  of  a  second  bird. 

E.  coli  is  normal  intestinal  flora  of  animals  and  is  ubiquitous  in  the  environment  from  fecal 
contamination.  Streptococci  are  normal  flora  of  the  skin  and  mucous  membranes  of  animals, 
and  Hafnia  spp.  are  considered  to  be  non-pathogens  (Scanlan,  1988).  E.  coli  in  the  lungs  is 
occasionally  a  secondary  opportunistic  pathogen  in  pneumonia  (Scanlan,  1988),  but  in  this 
case  is  probably  a  post-mortem  contaminant.  Streptococcal  infections  of  the  respiratory  tract 
may  be  primary  infections  or  secondary  to  other  diseases  (Scanlan,  1988).  Given  the  absence 
of  a  consistent  bacterial  pathogen  amongst  the  birds  that  were  retrieved  from  the  Berkeley  Pit 
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and  examined  for  bacterial  infection,  the  lack  of  microscopic  evidence  of  a  bacterial  disease, 
and  the  synchrony  and  localized  nature  of  the  goose  deaths,  it  is  unlikely  that  a  bacterial 
disease  caused  the  deaths  of  the  342  geese. 


3.4.3    Parasitism 

WSVL  noted  a  helminth  and  a  coccidia  in  one  of  four  goose  carcasses  that  could  be  examined, 
MDL-DLD  found  a  single  nematode  ovum  in  the  gizzard  of  one  bird,  and  CSU-VDL  found  a 
nematode  in  the  ventriculus  of  one  goose. 

Given  the  absence  of  a  consistent  parasite  amongst  the  birds  that  were  retrieved  from  the 
Berkeley  Pit  and  examined  for  parasites,  and  the  more  common  observation  of  absence  of 
parasites  completely,  it  is  unlikely  that  parasitism  caused  the  deaths  of  the  342  geese. 


3.4.4    Exhaustion  or  starvation 

WSVL,  MDL-DLD  and  CSU-VDL  noted  that  the  stomachs  and  gizzards  of  most  of  the  birds 
were  empty  (CSU-VDL  did  not  report  contents  for  two  birds).  However,  this  is  normal  for 
birds  on  migration  as  these  were,  and  the  same  laboratories  that  reported  that  the  geese 
collected  from  the  pit  were  generally  in  good  body  condition.  The  geese  exhibited  normal 
body  weights  and  abundance  and  consistency  of  subcutaneous  and  visceral  fat.  In  addition,  the 
brain,  heart,  reproductive  organs,  muscle  tissue,  spleen,  and  thyroid  glands  of  the  geese 
looked  essentially  normal  in  most  of  the  birds  examined.  The  geese  showed  no  evidence  of 
unusual  stress  that  would  normally  be  associated  with  exhaustion  or  starvation,  i.e., 
emaciation,  deleted  fat  stores,  or  low  body  weight.  The  data  do  not  support  the  conclusion 
that  the  birds  died  of  exhaustion  or  starvation. 

The  existing  data  do  not  suggest  that  the  geese  were  killed  by  a  fungal  or  bacterial  disease  or 
parasite,  or  that  the  geese  died  of  starvation  or  exhaustion. 


3.4.5    Evidence  of  Hazardous  Substance  Causality 

The  post  mortem  examination  data  reported  to  date  by  all  of  the  laboratories  are  consistent  in 
several  regards:  all  of  the  geese  retrieved  from  the  Berkeley  Pit  that  could  be  examined 
showed  consistent  necrosis  or  sloughing  of  the  epithelium  of  the  esophagus,  in  addition  to 
necrosis  or  sloughing  of  the  epithelium  of  the  trachea,  larynx,  gizzard,  and/or  oral  cavity;  all  of 
the  geese  retrieved  from  the  Berkeley  Pit  and  examined  at  the  WSVL  exhibited  severe  acute 
stomatitis,  esophagitis,  and/or  tracheitis;  all  of  the  inact  geese  examined  by  WSVL  or  CSU- 
VDL  exhibited  kidney  damage,  and  all  of  the  geese  retrieved  from  the  Berkeley  Pit  that  have 
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been  subjected  to  toxicological  analysis  exhibited  elevated  metals  concentrations  in  the  livers 
and  kidneys.  Moreover,  all  but  two  of  the  geese  collected  in  the  pit  were  coated  with  the 
yellow  pigment  believed  to  be  a  crust  of  Fe  and  other  metals  salts  from  the  pit  water  (E.S. 
Williams,  pers.  comm.;  Appendix  B)  that  deposited  on  feathers,  eyes,  and/or  in  digestive  tracts 
of  these  birds.  Several  additional  consistent  observations  were  that  the  geese  collected  from 
the  pit  were  in  otherwise  good  condition  and  appeared  to  be  generally  healthy,  that  their 
stomachs  were  empty  except  for  grit,  and  that  their  major  organs  were  grossly  normal. 

Necropsy  results  and  metals  residues  reported  for  the  geese  retrieved  from  the  pit  are 
consistent  with  both  acute  copper  toxicosis  reported  by  Henderson  and  Winterfield  (1975), 
and  with  the  well-documented  corrosivity  of  sulfuric  acid. 

Metals  Toxicosis 

Henderson  and  Winterfield  (1975)  reported  on  the  cause  of  death  of  100  three-week  old 
Canada  geese  that  died  following  exposure  to  water  treated  with  copper  sulfate  for  algal 
control.  The  geese  died  within  9  hours  of  exposure  to  pond  water  containing  approximately 
240  mg/kg  Cu.  Necropsies  often  of  the  geese  revealed  extensive  necrosis  and  sloughing  of 
the  mucosae  of  the  proventriculus  and  gizzard,  small  hemorrhages  in  the  liver,  and  a  greenish 
discoloration  of  the  lungs  and  contents  of  the  digestive  tract.  All  visceral  organs  were 
examined  for  histopathy,  and  "the  most  significant  microscopic  lesions  were  the  necrotic 
changes  of  the  proventriculus  and  gizzard,  and  a  non-specific  diSuse  hydropic  degeneration  of 
the  liver."  They  reported  that  the  lesions  of  the  proventriculus  and  gizzard  were  "those 
associated  with  copper  toxicosis  in  other  avian  species."  Toxicological  analysis  of  the  livers 
revealed  liver  copper  concentrations  of  56-97  mg/kg  wet  weight. 

Henderson  and  Winterfield  (1975)  concluded  that  there  appeared  to  be  a  mechanism  for  the 
rapid  uptake  of  large  amounts  of  Cu  from  the  gastrointestinal  tract  since  the  deaths  occurred 
shortly  after  ingestion  and  the  liver  contained  Cu  in  concentrations  substantially  higher  than 
normal.  "Normal"  liver  Cu  concentration  for  domestic  chickens  was  reported  as  3-26  mg/kg 
(Mebring  et  al,  1950,  as  cited  in  Henderson  and  Winterfield,  1975).  Cu  in  the  livers  of  the  ten 
Canada  geese  examined  by  Henderson  and  Winterfield  exceeded  "normal"  liver  concentrations 
by  two  to  thirty  times.  The  Henderson  and  Wmterfield  data  suggest  that  the  acutely  toxic  Cu 
threshold  in  lesser  snow  goose  liver  is  <56  mg/kg  wet  weight. 

The  residue  analyses  of  the  snow  geese  that  died  in  the  Berkeley  Pit  confirmed  liver  Cu 
concentrations  ranging  from  54  to  174  mg/kg  wet  weight.  These  concentrations  greatly 
exceed  "normal"  Cu  liver  concentrations  in  domestic  birds,  and  they  exceed  the  high  end  of 
the  range  of  Cu  liver  concentrations  measured  in  the  birds  examined  by  Henderson  and 
Winterfield  (56-97  mg/kg  wet  weight).  By  comparison  to  the  Henderson  and  Winterfield  data, 
the  Berkeley  Pit  geese  certainly  exceed  the  acutely  toxic  threshold  for  Cu  liver  concentration. 
Moreover,  the  necropsy  data  are  consistent  with  the  observations  of  several  reseaserchers. 
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(Henderson  and  Winterfield,  1975;  Poupoulis  and  Jensen,  1976;  Jensen  and  Maurice,  1978), 
that  acute  copper  toxicosis  in  birds  is  manifested  primarily  by  erosion  of  the  gizzard  and 
proventriculus. 

Concentrations  of  Cd,  Cu,  Mn,  and  Zn  measured  in  snow  geese  from  Washington  and 
California  are  summarized  in  Table  3-7  (U.S.  NBS,  unpublished  data).  Both  populations  breed 
on  Wrangel  Island  and  then  migrate  to  separate  wintering  territories  in  Washington  and 
California  (C.  Hui,  U.S.  NBS,  pers.  comm.).  The  one  banded  goose  that  was  recovered  from 
the  Berkeley  Pit  also  bred  at  Wrangel  Island,  so  it  is  likely  that  the  data  presented  in  Table  3-7 
would  have  been  representative  of  the  expected  range  of  trace  element  concentration  in  the 
livers  of  the  Berkeley  Pit  geese  had  they  reached  their  wintering  destination  and  not  been 
exposed  to  the  pit  waters.  The  Washington  population  is  under  investigation  as  a  reference 
population  for  the  California  population,  which  is  hypothesized  to  be  declining  as  a  result  of 
exposure  to  trace  metals  in  fertilizers  and  fungicides  (C.  Hui,  U.S.  NBS,  pers.  comm). 

Metals  analysis  of  livers  of  18  Washington  geese  and  16  California  geese  has  indicated  that  the 
concentration  of  Cu  is  higher  in  the  California  geese,  and  concentrations  of  Fe,  Mg,  Mo  and 
Zn  are  higher  in  the  Washington  geese  (Hui,  U.S.  NBS,  pers.  comm.).  The  metals 
concentrations  in  the  livers  of  the  geese  that  died  in  the  Berkeley  Pit  greatly  exceed 
concentrations  of  Cd,  Cu,  Mn,  and  Zn  measured  in  both  of  these  subpopulations  (Table  3-7). 
The  average  Cd  concentration  in  the  Berkeley  Pit  geese  livers  (1.35  mg/kg  wet  weight,  n=l  1) 
exceeds  the  both  average  concentration  of  the  Washington  birds  (0.74  mg/kg  wet  weight,  n  = 
18)  and  the  average  concentration  of  the  California  geese  (0.64  mg/kg  wet  weight,  n=16). 

The  average  Cu  concetrations  in  the  livers  of  the  Berkeley  Pit  geese  (282.8  mg/kg  dry  weight 
and  108.7  mg/kg  wet  weight)  exceed  the  average  Cu  concentrations  of  the  Washington  and 
California  geese  ( 45.6  and  1 16.0  mg/kg  dry  weight  and  14.7  and  40.0  mg/kg  wet  weight)  by 
two  to  seven  times.  Likewise,  the  average  Zn  concentration  in  the  livers  of  the  Berkeley  Pit 
geese  (550.8  mg/kg  dry  weight  and  202.4  mg/kg  wet  weight)  exceed  the  average  Zn 
concentrations  of  the  Washington  and  California  geese  (108  and  172.6  mg/kg  dry  weight  and 
36.5  and  55.6  mg/kg  wet  weight)  by  three  to  five  times. 

Mn  was  also  elevated  in  the  Berkeley  Pit  geese:  the  average  Mn  concentration  in  Berkeley  Pit 
geese  livers  (160. 1  mg/kg  dry  weight  and  57.4  mg/kg  wet  weight)  exceeded  the  average  Mn 
concentrations  in  the  Washington  and  California  geese  (9.9  and  10.3  mg/kg  dry  weight  and 
3.23  and  3.56  mg/kg  wet  weight)  by  fifteen  to  over  seventeen  times. 
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Comparison  with  previous  accounts  of  acute  Cu  toxicosis  confirms  two  conclusions: 

>  The  necropsy  data  are  consistent  with  previous  observations  of  acute  Cu 

toxicosis  in  birds:  erosion  of  the  gizzard  and  proventriculus  (Henderson  and 
Winterfield,  1975;  Poupoulis  and  Jensen,  1976;  Jensen  and  Maurice,  1978) 

*■  The  Cu  concentrations  in  the  livers  of  the  Berkeley  Pit  geese  exceed  the 

acutely  toxic  threshold  for  snow  geese. 

Comparison  with  the  U.S.  NBS  data  (unpublished)  confirms  three  additional  conclusions: 

►•  Concentrations  of  Cd,  Cu,  Mn,  and  Zn  are  greatly  elevated  in  the  Uvers  of  the 

Berkeley  Pit  geese.  Concentrations  of  these  elements  in  the  Berkeley  Pit  geese 
livers  exceeded  baseline  concentrations  of  trace  metals  in  lesser  snow  geese  by 
an  order  of  magnitude. 

*■  It  is  unlikely  that  the  source  of  the  elevated  metals  in  the  geese  that  died  in  the 

Berkeley  Pit  was  metals-tainted  grain  or  pesticides.  Concentrations  in  the  hvers 
of  Berkeley  Pit  geese  greatly  exceeded  the  "elevated"  Cu  concentrations  of  the 
declining  California  subpopulation,  and  also  greatly  exceeded  the  "elevated" 
concentrations  of  Cd,  Mn,  and  Zn  in  the  stable  Washington  subpopulation. 
Thus  it  is  apparent  fi-om  the  comparison  with  the  California  and  Washington 
subpopulations,  that  dietary  exposure  to  metals  elsewhere  along  the  flyway  or 
in  wintering  areas  does  not  explain  the  magnitude  of  elevated  concentrations 
nor  the  combination  of  metals  that  are  present  in  elevated  concentrations  in  the 
Berkeley  Pit  goose  livers. 

»■  The  only  plausible  source  of  the  metals  in  the  livers  of  the  Berkeley  Pit  geese  at 

the  extreme  concentrations  measured  was  the  pit  water.  The  Berkeley  Pit 
water  contained  2,320  ^g/L  Cd,  189,000  ng/L  Cu,  and  554,000  ^g/L  Zn  in 
November,  1995.  (Mn  concentrations  in  pit  water  have  not  been  reported.) 

Sulfuric  Acid  Corrosivity 

Sulfiiric  acid  is  a  hazardous  substance  and  a  corrosive  and  poisonous  liquid.  It  is  present  in  the 
Berkeley  Pit  water  as  a  product  of  the  oxidation  and  dissolution  of  pyrite  and  other  metal  and 
metalloid  sulfides  in  the  underground  mine  workings  and  pit  walls.  The  break  down  of  pyrite 
may  be  described  as  (Stokes,  1901,  as  cited  in  Nordstrom,  1977): 

FeS^.)  +  Fe,(S0j3<^  -  3FeS0^^  +  2S%  (3-1) 

2S%  +  6Fe,(SO,)3(^  +  SH^O^^  -  12FeS0^^  +  8H,S0^^  (3-2) 
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The  leaching  of  other  metal  sulfides  with  sulfiiric  acid  further  releases  sulfate  and  heavy  metals 
and  metalloids  such  as  copper,  cadmium,  lead,  arsenic,  and  zinc  to  the  environment  (Maest  et 
al.,  1994).  In  such  an  acidic  environment,  many  of  these  metals,  and  in  particular,  copper  and 
zinc,  are  severely  astringent  and  would  potentiate  the  corrosive  effects  of  the  acid  (Williams 
andRaisbeck,  1995). 

In  humans,  dermal  contact  with  concentrated  sulfiiric  acid  may  cause  severe  irritation  or  bums 
(Fisher  Scientific,  1990;  NIOSH,  1994).  Contact  with  the  eyes  may  cause  acute  corneal 
damage  or  blindness  (Fisher  Scientific,  1990).  Sulfijric  acid  is  a  mucous  membrane  irritant, 
and  ingestion  can  cause  corrosion  of  membranes  from  the  mouth  to  through  the 
gastrointestinal  tract  (Fisher  Scientific,  1990),  and  can  be  fatal  (Essex  Industrial  Chemicals, 
1987).  Inhalation  may  cause  acute  damage  to  lung  tissue,  bronchitis,  tracheitis,  and  pulmonary 
edema  (Fisher  Scientific,  1990,  NIOSH,  1994).  In  humans,  symptoms  of  exposure  include 
irritation,  burning,  corneal  damage,  mucous  membrane  irritation,  rapid  breathing,  nasal 
secretions,  sneezing,  and  burning  pain  in  the  mouth,  throat,  esophagus,  and  abdomen  (Fisher 
Scientific,  1990). 

The  effects  of  ingestion  of  sulfiiric  acid  are  consistent  with  gross  pathology  reports  for  the 
geese  that  died  in  the  Berkeley  Pit.  The  lesions  of  the  upper  digestive  system  and  the  minor 
lesions  on  the  feet  of  some  of  the  geese  could  have  been  caused  by  the  acidity  of  the  water 
(Dr.  T.  Spraker,  Appendix  C).  In  addition,  the  ingestion  of  the  acidic  water  of  the  Berkeley 
Pit  likely  caused  an  acidotic  state  in  the  geese,  and  the  observed  renal  tubular  necrosis  may 
have  been  caused  by  attempts  to  eleiminate  excess  hydrogen  ions  (Dr.  T.  Spraker,  Appendix 
C).  Two  of  the  examining  laboratories  noted  the  likelihood  that  the  geese  suffered  from  severe 
acidosis  (an  accumulation  of  acids  causing  disturbance  in  the  acid-base  balance  of  the 
body)(Appendicies  A  and  C).  Moreover,  in  an  acidic  environment,  copper  and  zinc  are 
severely  astringent  and  would  potentiate  the  corrosive  effects  of  the  acid  (Dr.  M.  Raisbeck, 
Appendix  A). 

3.4.6    Conclusions 

The  consistency  and  nature  of  the  necropsy  data,  the  consistency  of  elevated  concentrations  of 
hazardous  substances,  and  H*  in  livers  and  kidneys  of  the  geese,  the  common  location  and 
synchrony  of  the  deaths,  and  the  pit  water  quality  data  consistently  support  the  conclusion  that 
it  was  acute  metal  toxicosis,  likely  exacerbated  by  the  sulfiiric  acid  in  the  water,  that  caused 
the  deaths  of  the  342  geese. 

The  data  confirm  that  concentrations  of  hazardous  substances  in  surface  water  resources  of 
the  Berkeley  Pit  are  suflBcient  to  cause  injury  to  biological  resources,  and  that  groundwater 
sources  to  the  Berkeley  Pit  serve  as  a  pathway  of  injury  to  biological  resources.  Therefore,  in 
addition  to  injury  of  biological  resources,  this  wildlife  kill  confirms  that  surface  water 
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resources  of  the  Berkeley  Pit  are  injured,  and  that  groundwater  sources  to  the  Berkeley  Pit 
serve  as  pathways  of  injury  to  both  surface  water  and  biological  resources. 


3.5     Quantification  Summary 

In  November,  1995,  342  geese  died  of  acute  metal  toxicosis  and  acidosis  after  ingesting 
hazardous  substances  in  Berkeley  Pit  water.  This  is  not  an  isolated  occurrence,  but  only  the 
most  visible  and  recent  instance  of  wildlife  deaths  associated  with  the  Berkeley  Pit.  On 
November,  16,  1993,  MBMG  personnel  who  were  sampling  the  pit  waters  documented  in 
field  notes  and  in  photographs  six  birds  floating  on  the  pit  water  surface.  It  is  possible  that 
such  wildlife  kills  have  occurred  in  the  past,  but  have  gone  undocumented.  It  is  also  likely  that 
if  brown  or  other  highly  pigmented  bird  species  have  in  the  past  died  in  the  Berkeley  Pit,  they 
were  camouflaged  by  the  color  of  the  pit  water. 

As  the  pit  has  filled  with  water,  it  has  likely  become  a  more  attractive  stopover  for  migratory 
birds.  It  is  reasonable  to  assume  that  in  the  fijture,  such  kills  will  continue  to  occur,  since  the 
Berkeley  Pit  is  on  the  Pacific  flyway.  Snow  geese  populations  wintering  in  the  Pacific  and 
southwestern  states  migrate  along  the  Pacific  flyway  through  western  Montana  to  nest  on 
Wrangel  Island,  northern  Alaska,  the  Yukon,  and  the  western  Northwest  Territories  (Cooke 
et  al,  1995;  Dzubin,  1979).  A  banded  goose  recovered  fi^om  the  Berkeley  Pit  was  fi-om 
Wrangel  Island,  Ushakyskoye,  Russia.  Regular  sightings  of  snow  geese  in  the  Butte,  MT  area 
during  the  winter  period  have  been  documented  (Bergerson  et  al.,  1992).  Other  waterfowl 
sighted  in  the  Butte,  MT  area  that  may  potentially  use  the  Berkeley  Pit  as  a  migration 
stopover  include  loons,  grebes,  pelicans,  cormorants,  swans,  geese,  and  ducks  (Bergerson  et 
al.,  1992).  The  American  white  pelican,  trumpeter  swan,  and  common  loon  are  all  considered 
threatened,  endangered,  or  sensitive  species  that  have  been  reported  in  the  Butte,  MT  area 
(Bergerson  et  al.,  1992). 

A  number  of  attitudinal  and  economic  studies  clearly  indicate  that  people  care  about  and  value 
preventing  injuries  to  birds  and  other  wildlife  resulting  fi-om  exposure  to  human  pollution.  For 
example,  ARCO's  economist  (Desvousges  et  al.,  1992,  see  also  Boyle  et  al.,  1994)  found  that 
households  as  far  away  as  Georgia  placed  significant  importance  and  values  on  preventing 
migratory  waterfowl  deaths  resulting  fi"om  landings  in  uncovered  waste  oil  holding  ponds  in 
the  Central  flyway  (Rocky  Mountain  states).  Rowe  et  al.  (1991;  1992)  found  that  residents  of 
Washington  and  British  Columbia  were  willing  to  pay  to  prevent  seabird  mortality  fi-om 
exposure  to  oil  spills  in  the  Pacific  Northwest,  with  the  aggregate  value  across  all  household 
amounting  to  several  hundred  to  several  thousand  dollars  per  bird.  Similarly,  in  reviewing  the 
costs  of  seabird  rescue  programs  implemented  to  respond  to  oil  spills  in  the  Pacific  Northwest, 
Rowe  and  Bird  (1991)  found  values  of  several  hundred  to  several  thousand  dollars  per  bird 
for  four  different  spills,  and  up  to  tens  of  thousands  of  dollars  per  bird  following  the  Exxon  oil 
spill.  Other  studies  have  found  much  larger  values  associated  with  preserving  populations  of 
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unique  species  including  eagles  (e.g.,  Boyle  and  Bishop  1987,  Stevens  et  al.  1991)  and  the 
whooping  crane  (Bowker  and  Stoll,  1988).  We  have  found  no  studies  that  specifically  address 
and  value  snow  geese  mortality  resulting  fi-om  exposure  to  hazardous  substances. 

Returning  to  the  value  of  an  individual  bird,  John  Daum,  Counsel  representing  Exxon,  stated 
in  the  Exxon  contingent  valuation  method  report  that  "Migratory  birds  are  protected  by  law: 
Congress  has  fixed  a  maximum  fine  for  accidentally  taking  such  a  bird  at  $5,000  16  U.S.C. 
§707(a);18  U.S.C.  §§3559,3571.  That  fine  presumably  reflects  Congress's  judgment  of  the 
social  loss  resulting  fi-om  the  death  of  such  a  bird,  and  in  a  representative  democracy. 
Congress's  judgment  should  be  taken  as  at  least  a  first  approximation  of  the  values  of  society." 
(Daum,  1992,  pages  4-5).  This  fine  is  consistent  with  the  valuation  studies  reported  above  for 
common  and  some  threathened  bird  species,  but  is  less  than  the  values  that  have  been 
explicitly  estimated  for  unique  species  such  at  bald  eagles  and  whooping  cranes. 


3.6     Conclusions 

The  post  mortem  examination  data  reported  to  date  indicate: 

*■  100%  of  the  geese  retrieved  from  the  Berkeley  Pit  that  were  examined  showed 

necrosis  or  sloughing  of  the  epithelium  of  the  esophagus.  All  the  geese  also 
demonstrated  necrosis  or  sloughing  of  the  epithelium  of  one  or  more  of  the 
followingn:  trachea,  larynx,  gizzard,  and/or  oral  cavity.  These  symptoms  are 
consistent  with  characteristics  of  acute  Cu  toxicosis  reported  in  the  literature, 
and  with  the  effects  of  exposure  to  cortosive  substances. 

»■  100%  of  the  geese  retrieved  from  the  Berkeley  Pit  and  examined  at  the  WSVL 

exhibited  severe  acute  stomatitis,  esophagitis,  and/or  tracheitis.  These 
symptoms  are  also  consistent  with  characteristics  of  acute  Cu  toxicosis 
reported  in  the  literature,  and  with  the  effects  of  exposure  to  corrosive 
substances. 

*■  100%  of  the  intact  geese  retrieved  from  the  Berkeley  Pit  and  examined  at 

WSVL  or  CSU-VDL  exhibited  kidney  damage  that  is  likely  associated  with 
attempts  by  the  geese  to  eliminate  excess  metal  and  hydrogen  ions. 

••  100%  of  the  geese  retrieved  from  the  Berkeley  Pit  that  were  analyzed  for 

metals  residues  exhibited  elevated  concentrations  in  the  livers  and  kidneys. 
These  data  indicate  that  the  birds  were  exposed  to  hazardous  substances,  that 
the  hazardous  substances  are  consistent  with  those  measured  in  the  Berkeley 
Pit,  and  that  the  metals  were  at  concentrations  observed  to  cause  lethality  in 
the  literature. 
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►  All  but  two  of  the  geese  collected  from  the  pit  were  coated  with  an  extraneous 

yellow  pigment  that  deposited  on  feathers,  eyes,  and/or  in  digestive  tracts  of 
these  birds.  The  yellow  pigment  is  believed  to  be  a  coating  of  Fe  and  other 
metals  salts. 

*■  Other  observations  indicated  that  the  geese  collected  from  the  pit  were  in 

otherwise  good  condition  and  appeared  to  be  generally  healthy,  had  empty 
stomachs,  and  had  grossly  normal  major  organs. 

The  necropsy  data,  metals  residues,  the  common  location  and  synchrony  of  the  deaths,  and 
water  quality  data  collected  from  the  Berkeley  Pit  consistently  support  the  conclusion  that 
acute  metal  toxicosis  and  sulfuric  acid  exposure  caused  the  deaths  of  the  342  geese.  The 
necropsy  data  (Appendices  A,  B,  and  C)  are  consistent  with  both  acute  metals  toxicosis  and 
v^dth  the  well-documented  corrosivity  of  sulfuric  acid.  The  necropsy  data  are  not  consistent 
with  hypotheses  that  bacterial  or  fungal  disease,  parasitism,  exhaustion  or  starvation  caused 
the  deaths  of  the  geese. 

The  data  confirm  that  concentrations  of  hazardous  substances  in  surface  water  resources  of 
the  Berkeley  Pit  are  sufficient  to  cause  injury  to  biological  resources,  and  that  groundwater 
sources  to  the  Berkeley  Pit  serve  as  a  pathway  of  injury  to  biological  resources.  Therefore,  in 
addition  to  injury  of  biological  resources,  this  wildlife  kill  confirms  that  water  resources  of  the 
Berkeley  Pit  are  injured  [43  CFR  §  11. 62  (b)  (v)  and  (iv)  (c)],  and  that  groundwater  sources 
to  the  Berkeley  Pit  serve  as  pathways  of  injury  to  biological  resources. 

Moreover,  "Migratory  birds  are  protected  by  law:  Congress  has  fixed  a  maximum  fine  for 
accidentally  taking  such  a  bird  at  $5,000  16  U.S.C.  §707(a);18  U.S.C.  §§3559,3571.  That  fine 
presumably  reflects  Congress's  judgment  of  the  social  loss  resulting  from  the  death  of  such  a 
bird,  and  in  a  representative  democracy.  Congress's  judgment  should  be  taken  as  at  least  a  first 
approximation  of  the  values  of  society."  (Daum,  1992,  pages  4-5). 
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-  Hagler  Bailly  Consulting 


■  1 1  UNIVERSITY  OF 

UJ  WYOMING 

Wyoming  State  Veterinary  Laboratory  u,,  s^^^  ^^^^  ^^^^ 

Department  of  Veterinary  Sciences  Laramie,  wy  82070 

_    .  ,  .      .     ,  Phone:  (307)  742-6638 

CoUege  Of  Agriculture Fax:(307)72i-20Si 

December  6,  1 995 

Ms.  Cancipe  West 
Montana  Department  of  Justice 
1310  East  Lockey 
Old  Livestock  Building 
Helena,  Montana  59620 

Dear  Ms.  West, 

Enclosed  are  the  results  of  our  examination  of  three  intact  and  two  partial  snow  goose 
carcasses  (received  20  Novemt^er,  1995;  EPA  form  8-17195,  Project  number  177,  project 
name  NRDA,  Wyoming  State  Veterinary  l_aboratory  accession  numbers  95A10078  A-E).  In 
summary,  the  intact  carcasses  and  one  head  showed  similar  changes  of  extensive  damage  to 
the  oral  cavity,  esophagus,  and  trachea  (see  enclosed  photographs).  The  tissues  of  the  birds 
were  exposed  by  direct  contact  wrth  a  golden-yellow  liquid  which  was  on  the  feathers, 
exposed  skin  surfaces,  digestive  and  respiratory  tracts.  Additional  gross  and/or  microscopic 
damage  was  detected  in  lung,  kidney,  skeletal  muscle,  and  intestine  of  some  birds.  The 
cause  of  death  of  these  birds  was  a  combination  of  the  effect  of  corrosive  liquid  on  tissues, 
alteration  of  pH  in  the  bodies  of  the  birds,  and  the  effect  of  elevated  metals  in  the  tissues 
(manganese,  zinc,  copper,  iron,  and  cadmium).  The  copper  levels  in  the  tissues  are 
consistent  with  acutely  toxic  levels  in  other  species  of  birds.  The  levels  of  iron  and 
manganese  in  a  few  of  the  snow  geese  are  also  in  the  toxic  range  for  domestic  birds. 

The  birds  were  judged  to  be  in  good  body  condition  as  determined  by  weight  and  the 
anx>unt  of  subcutaneous  and  visceral  fat.  We  performed  bacterial  cultures  on  some  of  the 
birds  to  rule  out  involvement  of  a  bacterial  pathogen  and  did  not  detect  any  significant 
bacterial  infections  that  could  have  resulted  in  death  of  the  birds.  By  gross  and  microscopic 
exemiination  we  were  able  to  rule  out  aspergillosis  (a  fungal  infection  that  occasionally  can 
cause  death  of  birds). 

if  you  have  any  questions  about  the  results  or  their  interpretation,  please  feel  free  to 
give  us  a  call. 


Sincerely, 


!P^« 


DEC  0  7  1995 

IV..  •  ■  - 


Merif  RaisbeckTDVM,  PhD,-^diplomate  ABVT 
Veterinary  Toxicologist 


.^5 


The  Univenity  of  Wyoming  is  an  equal  opportunity/affirmative  action  inslilution. 
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**   WYOMING  STATh  VETERINARY  LABORATORY   ** 

UNIVERSITY  OF  WYOMING 

1174  SNOWY  RANGE  ROAD,  LARAMIE,  WYOMING   S2070 

(.307)  742-663S,  WATS  1-S00-442-S331 

ACCESSION  NUMBER:  95  A  1007S  SAMPLE  RECEIVED:  ll/20/9t' 

COUNTY:  OS    STATE:  MT 
VETERINARIAN:  OWNER: 

I 
WILLIAMS, BETH  MONTANA  DEHT  JUSTICE 

1174  SNOWY  RANGE  ROAD 
LARAMIE,  WY        S2070 


SPECIES:  GODS.E  -  NOS  SEX:     AGE:   0   0  ANIMAL  ID: 

SPECIMEN  SUBMITTED:  CARCASS 

ANALYSIS  COMPLETED         HUf 

NECROPSY  '-^^ 

HISTOPATHOLOGY 

BACTERIOLOGY 


RESULTS: 

CARCASS 

ASPIRATION 

UNDETERMINED 
SKIN 

DERMATITIS 

NECROTIZING  INFLAMMATION 
SKELETAL  MUSCLE 

MYOPATHY 

DEGENERATION 

CYST 
MUSCLE 

M YOS I T I S ,  NOS ( T- 1 300 1 )  { T- 1 4 . . .  ) 

DEGENERATION 
TRACHEA 

TR ACHE I T I S  ( T-25000 ) 

NECROTIZING  INFLAMMATION 
LUNG 

PULMONARY  EDEMA  (T-2S000) 

HEMORRHAGE 

ESCHERICHIA  COL I 

STREPTOCOCCUS,  ALPHA  HEMOLYTIC 

NO  MICROBIAL  GROWTH 
HEART 

NO  MICROBIAL  GROWTH 
ORAL  MUCOUS  MEMBRANE 

STOMATITIS 
ESOPHAGUS 

ESOPHAGI TIS 
CECUM 

TYPHLITIS 

INFLAMMATION,  ACUTE 
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**      l-JYOMING    STATE    VETERINARY    LARriRATfiRY    ** 
KIDNEY 

nephkosis 
inflammation,  acute 

diagnosis:  ' 


^  ^ 


WE  WILL  BE  CLOSED  FOR  THE  HOLIDAYS  ON  DECEMBER  25,  26  ?<  JANUARY  1  ?.c  2. 


FINAL  REPORT  DATE:  11/30/95     SIGNED: _,  DIRECTOR, 
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WYOMING   STATE  VETERINARY   LABORATORY 

University  of  Wyoming 

1174  Snowy  Range  Road 

UramicWY  82070 

PA  THOLOGY  REPORT 

Ace  i:  95  A  10,078  '    *  November  27,  1995 

SPECIES:   Snow  Goose  -  A 

VETERINARIAN:   Williams 

OWNER:    Montana  Department  of  Justice 

GROSS  FINDINGS: 

This  carcass  is  composed  only  of  bones  and  feathers 
including  wings  and  left  leg.  The  head,  neck,  musculature  of  the 
body  and  internal  organs  are  gone.  The  feathers  are  covered  with 
yellow  liquid.  Only  a  portion  of  the  left  lung  is  present.  The  pH 
of  the  skin  of  the  foot  is  4.0  and  the  pH  of  the  lung  is  5.5-6.0. 

MICROSCOPIC  FINDINGS:  HE  Stain 

Sections  of  a  small  portion  of  lung  are  congested  but 
otherwise  appear  microscopically  normal. 

FIMAL  DIAGNOSIS:  Scavenged 

COMMENTS:   The  cause  of  death  is  undetermined.  The  discoloration 

of  the  feathers  indicates  this  bird  was  in  contact  with 
the  same  yellow  fluid  as  the  other  birds  in  this  group. 


Reported  by: 


?^^^^ 


WYOMING   STATE  VETERINARY   LABORATORY 


University  of  Wyoming 

1174  Snouy  Range  Road 

Laramie,  WY  82070 


PA  THOLOGY  REPOR T 


Ace  I:  95  A  10,078  '      ^  November  27,  1995 

SPECIES:   Snow  goose  -  B 

VETERINARIAN:   Williams 

OlfNER:    Montana  Department  of  Justice 

GROSS  FINDINGS: 

This  adult  male  snow  goose  is  in  good  body  condition  (2.7 
kg).  The  feathers  are  discolored  with  yellow-brown  liquid  (pH 
3.0).  The  pH  of  the  oral  cavity  is  4.5.  The  skin  ventral  to  the 
nostrils  is  dry  and  flakes  easily  from  the  underlying  bill.  A 
large  plug  of  mucoid  material  is  in  the  choana.  The  subcutaneous 
tissues  surrounding  the  esophagus  are  edematous  and  hyperemic. 
The  epithelium  of  the  tongue  is  discolored  yellow-brown  and 
cracks  when  bent.  The  esophageal  mucosa  from  the  larynx  to  the 
middle  of  the  neck  is  covered  with  mucoid  necrotic  grey  material. 
The  mucosa  of  the  trachea  is  necrotic  and  covered  by  a  thin 
fibrinonecrotic  membrane.  The  lung  is  edematous,  clear  frothy 
fluid  flows  from  the  cut  surfaces  (pH  6.0),  and  most  of  the 
parenchyma  is  discolored  grey.  A  small  amount  of  grey  fluid  is  in 
the  abdominal,  thoracic,  and  cervical  air  sacs.  Vessels  of  the 
epicardium  are  congested  and  there  is  a  slight  increased  amount 
of  clear  pericardial  fluid  (pH  6.5-7.0).  The  ventriculus  contains 
gravel  but  no  solid  ingesta.  There  is  little  ingesta  in  the 
intestinal  tract  and  the  ceca  are  small.  A  single  pale  tan 
necrotic  plug  is  present  in  the  lumen  and  attached  to  the  wall  in 
one  cecum.  Green  feces  are  in  the  cloaca.  Other  organs  appear 
grossly  normal. 

MICROSCOPIC  FINDINGS:  HE  Stain,  PAS,  GMS  Stains 

Skin  of  the  face  is  characterized  by  superficial  necrosis 
with  golden  discoloration  of  the  external  layer.  Sections  of  the 
larynx  and  adjacent  oral  mucosa  are  characterized  by  severe 
necrosis  of  the  epithelium  with  a  sharp  dividing  line  between  the 
necrotic  tissue  and  more  normal  epithelium.  The  epithelium  of  the 
esophagus  is  similar  with  marked  excess  mucus  production  and 
sloughing  of  the  superficial  layers  of  the  epithelium.  A  layer  of 
necrotic  debris  and  epithelial  cells  is  present.  There  is  focal 
ballooning  degeneration  of  the  superficial  layers  of  the 
epithelium.  Vessels  in  the  submucosa  are  congested  and  there  is 


moderate  hemorrhage  and  edema.  The  esophageal  lumen  contains 
sloughed  epithelial  cells,  unidentifiable  yellow-gold  material, 
and  amphophilic  debris.  There  is  increased  mucus  production  in 
the  proventriculus  with  an  accumulation  of  sloughed  debris  in  the 
lumen.  Cells  in  the  lining  of  the  ventriculus  are  swollen  and 
vacuolated  and  there  is  focal  hemorrhage.  Yellow-gold  material  is 
present  on  the  superficial  layers.  Sections  of  small  intestine 
are  moderately  autolytic  but  the  lumens  contain  sloughed  debris 
and  yellow-golden  material.  A  few  coccidial  developmental  forms 
are  found  in  the  intestine  without  inflammatory  reaction.  A 
section  of  cecum  shows  marked  transmural  necrosis  with  an 
accumulation  of  bacteria  and  unidentifiable  debris  in  the  lumen. 
There  is  a  mixed  inflammatory  cell  response  and  focal  thrombosis 
of  vessels  in  the  wall.  Yellow-golden  material  is  in  the  lumen. 
The  PAS  and  GMS  stains  contain  a  small  amount  of  positive  debris 
but  no  obvious  fungi. 

Sections  of  the  trachea  are  characterized  by  extensive 
necrosis  of  the  mucosa,  hemorrhage,  and  vascular  congestion.  A 
few  sections  of  skeletal  muscle  adjacent  to  the  trachea  show 
focal  degeneration  with  a  light  infiltration  of  mononuclear 
inflammatory  cells.  Vessels  in  sections  of  an  airsac  are 
congested  and  eosinophilic  debris  is  present  on  the  epithelial 
surface.  Vessels  in  the  lung  are  extremely  congested  and  one 
vessel  contains  cross  sections  of  an  unidentified  parasite.  Some 
airways  contain  eosinophilic  debris.  A  few  sections  of  fat  are 
necrotic  and  highly  eosinophilic. 

The  kidney  contains  a  few  dilated  tubules  which  contain 
eosinophilic  liquid  and  some  mineralized  material.  A  few  tubules 
contain  fragmented  epithelial  cells  with  pyknotic  nuclei.  A 
section  of  skeletal  muscle  contains  a  protozoal  cyst. 

Sections  of  thyroid  gland,  parathyroid  gland,  ganglion, 
brain,  spleen,  liver,  and  testicle  are  essentially  normal. 

FIKAL  DIAGNOSIS:  Severe  acute  necrotizing  stomatitis  and 

esophagitis 

Severe  acute  necrotizing  tracheitis 
Pulmonary  edema 
Acute  necrotizing  dermatitis 
Acute  mild  tubular  nephrosis 
Aspiration 

Mild  degenerative  myositis,  trachea 
Acute  focal  typhlitis 

Parasitism:  Protozoal  cyst,  skeletal  muscle 
Helminth,  vessel 
Coccidia,  small  intestine 

COMMENTS:   The  cause  of  death  appears  to  be  due  to  contact  with 
and  aspiration  and  ingestion  of  toxic  fluids.  The 
lesions  on  the  skin  and  in  the  oral  cavity  and  trachea 
are  consistent  with  contact  with  caustic  materials.  The 
low  pH  of  the  fluids  could  have  contributed  to  severe 
physiologic  imbalance  (acid-base  balance)  and  the  high 
concentrations  of  heavy  metals  could  have  had  damaged 


kidney  and  other  organs. 


Reported  by:    jAJdJ^  MMJJ^ 


WYOMING  STATE  VETERINARY   LABORATORY 


University  of  Wyoming 

1174  Sno\vy  Range  Road 

Laramie,  WY  82070 


PATHOLOGY  REPORT 


Ace  I:  95  A  10,078-C 
SPECIES:   Snow  goose 


November  27,  1995 


VETERINARIAN:   Williams 

OWNER:    Montana  Department  of  Justice 

GROSS  FIIWINGS: 

This  adult  male  snow  goose  is  in  good  body  condition  (2.6 
kg)  based  on  the  amount  of  subcutaneous  and  visceral  fat.  The 
feathers  are  discolored  with  yellow  fluid.  There  is  necrosis  of 
the  epithelium  of  the  oral  cavity  which  is  brittle  and  yellow- 
brown  in  color.  Necrotic  debris  and  excessive  mucus  are  on  the 
mucosa  of  the  esophagus.  The  ventriculus  contains  only  gravel  and 
the  pH  is  5.0-5.5.  The  tracheal  mucosa  is  necrotic  and  the  lumen 
contains  a  large  clot  of  red-brown  bloody  material.  The  abdominal 
air  sacs  are  discolored  grey  and  the  pH  is  4.0-4.5.  Seven  ribs  on 
the  left  side  of  the  bird  are  fractured  and  there  is  hemorrhage 
in  the  associated  lung,  in  the  subcutis,  and  beneath  the  keel. 
The  contents  of  the  cloaca  are  mucoid.  Other  organs  appear 
grossly  normal. 


MICROSCOPIC  FINDINGS: 


HE  stain 


The  lesions  in  this  bird  are  similar  to  those  observed  in 
bird  B.  Sections  of  the  tongue  and  oral  cavity  are  characterized 
by  superficial  necrosis  of  the  epithelium  which  is  discolored 
golden.  There  is  focal  ballooning  degeneration  of  the  epithelium 
with  foci  of  intercellular  edema.  Increased  mucus  exudation  is 
present.  Necrotic  and  unidentifiable  debris  is  found  in  the 
lumen.  Similar  changes  are  found  in  the  esophagus;  in  some  areas 
the  mucosa  is  hypereosinophilic.  A  superficial  layer  of  debris 
and  abundant  mucus  exudation  are  present  in  the  lumen  of  the 
proventriculus .  Splitting  of  the  lining  of  the  ventriculus  occurs 
with  lifting  of  the  superficial  portions.  Necrosis  occurs  within 
a  few  glands.  Sections  of  small  intestine  are  moderately 
autolytic  with  focal  necrosis  of  some  villi.  Debris  is  present  in 
some  intestinal  crypts  and  yellow-golden  material  is  found  in  the 
lumen.  Some  necrosis  and  eosinophilic  debris  occurs  on  the 
serosal  surface. 


The  trachea  is  characterized  by  severe  necrosis  of  the 
mucosa.  Yellow  foreign  material  admixed  with  eosinophilic 
granular  material  is  on  the  necrotic  membrane  that  remains.  There 
are  degenerative  changes  in  the  skeletal  muscle  adjacent  to  the 
trachea.  Eosinophilic  debris  and  yellow-gold  material  are  found 
in  airways  of  the  lung,  as  well  as  marked  vascular  congestion  and 
acute  necrosis. 

A  few  tubules  in  the  kidney  contain  granular  eosinophilic 
casts.  Sections  of  pectoral  muscle  are  degenerate  with  a  mixed 
inflammatory  cell  infiltrate  and  focal  mineralization.  Sections 
of  heart,  spleen,  liver,  colon,  testicle,  and  brain  are 
essentially  normal. 


FINAL  DIAGNOSIS:  Severe  acute  necrotizing  stomatitis  and 

esophagitis 

Severe  acute  necrotizing  tracheitis 
Pulmonary  edema 
Subacute  degenerative  myopathy,  pectoral 

muscle 
Trauma,  fractured  ribs 
Acute  pulmonary  hemorrhage 
Aspiration 

Mild  degenerative  myositis,  trachea 
Mild  acute  tubular  nephrosis 

COMMENTS:   The  cause  of  death  appears  to  be  due  to  contact  with 
and  aspiration  and  ingestion  of  toxic  fluids.  The 
degenerative  changes  in  the  pectoral  muscle  and  the 
trauma  that  resulted  in  fractured  ribs  and  pulmonary 
hemorrhage  are  likely  secondary  to  intoxication.  The 
lesions  on  the  skin  and  in  the  oral  cavity  and  trachea 
are  consistent  with  contact  with  caustic  materials.  The 
low  pH  of  the  fluids  could  have  contributed  to  severe 
physiologic  imbalance  (acid-base  balance)  and  the  high 
concentrations  of  heavy  metals  could  have  had  damaged 
kidney  and  other  organs. 


Reported  by:_ 


JMl/M/l/^H-a-^ 


WYOMING   STATE  VETERINARY   LABORATORY 

UnivcRity  of  Wyoming 

1174  Snowy  Range  Road 

Laramie  WY  82070 

PATHOLOGY  REPORT 

Ace  i:  95  A  10,078  November  21,    1995 

SPECIES:   Snow  goose  -  D 

VETERINARIAN:   Williams 

OWNER:    Montana  Department  of  Justice 

GROSS  FINDINGS: 

This  adult  female  snow  goose  (2.4  kg) is  in  good  body 
condition.  Necrosis  is  present  in  the  epithelium  of  the  oral 
cavity  including  the  tongue  and  larynx  and  the  tissues  are 
brittle  and  yellow- brown.  The  esophagus  contains  a  large 
fibrinonecrotic  plug  which  extends  the  entire  length.  The  pH  of 
the  material  in  the  esophagus  is  4.0  -  4.5.  Necrosis  occurs  in 
the  tracheal  mucosa  and  the  lungs  are  very  edematous;  foamy  clear 
fluid  flows  from  cut  surfaces.  The  abdominal  and  cervical  air 
sacs  are  discolored  grey  (pH  is  5.0).  There  is  a  slight  increase 
in  pericardial  fluid  which  is  pH  5.0.  Petechial  hemorrhages  occur 
in  the  serosa  of  the  intestines.  There  is  essentially  no  ingesta 
in  the  digestive  tract.  Irregular  pale  foci  are  in  the  pectoral 
muscles.  Other  organs  appear  grossly  normal. 

MICROSCOPIC  FINDINGS:  HE  Stain 

The  lesions  are  similar  to  those  in  goose  B  and  C.  Sections 
of  skin  from  the  face  and  the  foot  have  a  layer  of  yellow  foreign 
material  on  the  surface  with  focal  ulceration  and  little 
associated  inflammatory  cell  reaction.  A  discrete  line  of 
necrosis  separates  viable  from  necrotic  tissue  in  a  few  foci.  The 
tongue,  larynx,  and  esophagus  are  similar  and  all  are  covered 
with  a  yellow-gold  discoloration  of  the  superficial  epithelium. 
Foci  of  necrosis,  sloughing  of  superficial  epithelium,  and 
hemorrhage  are  present.  A  few  foci  of  ulceration  are  infiltrated 
by  a  mixed  inflammatory  cell  infiltrate.  Increased  amounts  of 
mucus  exudation  are  present.  Necrosis  of  some  cells  within 
crypts,  along  with  vacuolation  of  cells  and  a  mixed  inflammatory 
cell  infiltration  are  present  in  the  ventriculus.  A  few  cross 
sections  of  small  nematodes  are  in  the  muscularis  of  the 
ventriculus.  The  small  intestine  is  autolytic  but  contains  yellow 
debris  in  the  lumen. 

Sections  of  the  trachea  are  characterized  by  necrosis  and 


hemorrhage  of  the  mucosa.  Yellow-gold  foreign  material  and 
eosinophilic  granular  debris  are  on  the  surface  of  the  trachea. 
Hemorrhage  occurs  in  the  muscularis  and  a  mild  mixture  of 
mononuclear  cells  and  macrophages  are  found  beneath  the  mucosa. 
Vessels  in  the  lung  are  extremely  congested  and  eosinophilic 
debris  is  in  airways  and  air  sacs. 

There  is  moderate  degeneration,  characterized  by 
eosinophilia,  swelling,  and  fragmentation,  with  little 
inflammatory  cell  infiltration  in  the  pectoral  muscle. 
Mineralized  debris  occurs  in  the  lumens  of  some  renal  tubules  and 
some  tubular  epithelium  is  vacuolated.  A  few  granular 
eosinophilic  casts  are  found  in  the  tubular  lumens. 

Sections  of  heart,  adrenal  gland,  proventriculus,  spleen, 
liver,  and  brain  are  essentially  normal. 

FINAL  DIAGNOSIS:  Severe  acute  necrotizing  stomatitis  and 

esophagitis 

Severe  acute  necrotizing  tracheitis 
Pulmonary  edema 
Acute  necrotizing  dermatitis 
Subacute  degenerative  myopathy,  pectoral 

muscle 
Mild  acute  tubular  nephrosis 

COMMENTS:   The  cause  of  death  appears  to  be  due  to  contact  with 
and  aspiration  and  ingestion  of  toxic  fluids.  The 
degenerative  changes  in  the  pectoral  muscle  are  likely 
secondary.  The  lesions  on  the  skin  and  in  the  oral 
cavity  and  trachea  are  consistent  with  contact  with 
caustic  materials.  The  low  pH  of  the  fluids  could  have 
contributed  to  severe  physiologic  imbalance  (acid-base 
balance)  and  the  high  concentrations  of  heavy  metals 
could  have  had  damaged  kidney  and  other  organs. 
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Ace  #:  95  A  10,078  ^  November  28,  1995 

SPECIES:   Snow  goose  -  E 

VETERINARIAN:   Williams 

OWNER:    Montana  Department  of  Justice 

GROSS  FINDINGS: 

Presented  is  only  a  head  from  a  snow  goose.  The  feathers  are 
covered  with  yellow  liquid.  Necrosis  of  the  skin  ventral  to  the 
nares  is  present.  Necrotic  debris  and  abundant  mucus  is  present 
in  the  oral  cavity  and  larynx.  The  pH  of  the  esophagus  is  4.0  and 
necrotic  debris  and  mucus  are  on  the  surface.  A  small  amount  of 
grain  is  admixed  in  this  material.  The  mucosa  of  the  trachea  is 
necrotic  and  covered  with  a  thin  fibrinous  membrane. 

MICROSCOPIC  FINDINGS:  HE  Stain 

Sections  of  the  oral  cavity  and  esophagus  are  characterized 
by  superficial  necrosis  with  a  layer  of  yellow-gold  material, 
debris,  and  mucus  on  the  surface.  Mucus  glands  are  prominent  and 
producing  abundant  mucus.  There  is  severe  necrosis  of  the 
tracheal  mucosa  with  blood  clots  in  the  lumen.  The 
periesophageal/peritracheal  tissues  show  marked  vascular 
congestion  and  edema.  Focal  superficial  necrosis,  with  ballooning 
degeneration,  and  ulceration  occur  in  sections  of  skin  from  the 
face. 

FINAL  DIAGNOSIS:  Severe  acute  necrotizing  stomatitis  and 

esophagitis 

Severe  acute  necrotizing  tracheitis 
Focal  necrotizing  dermatitis 

COMMENTS:  The  lesions  in  this  bird  are  similar  to  those  observed 
in  the  other  birds.  The  cause  of  death  is  probably  the 
same. 
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Results:* 
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*See  Number  Code  Below  —  ORGANISMS  ISOLATED  HAVE  THE  MORPHOLOGICAL, 
BIOCHEMICAL,  AND/OR  SEROLOGICAL  CHARACTERISTICS  OF: 


1.  D  Actinomyces 

6. 

D  Pasteurella 

11.  ^Streptococcus -^^^3/^  ^ 

2.  □  Campylobacter 

7. 

D  Pseudemonas  sp. 

12.  D  No  significant  isolates 

3.  D  Corynebacterium 

8. 

D  Salmonella  sp. 

13.  1^  No  bacterial  isolates 

4.  ^  Escherichia  coli 

9. 

D  Staphylococcus  (coag+) 

14.  D  Mixed  contaminants  only 

5.  D  Klebsiella  sp. 

10. 

D  Staphylococcus  (coag-) 

15.  D 

SENSITIVITY  RESULTS 


Amikacin 

AmpicLQin/Amoxicillin 

Augmentin/Clavomox 

Ceftiofur 

CephalothiB 

Enrofloxacin 

Erythromycin 

Furacin/Nitroforantoin 

Gentamycin 

Lincomycin 

MethaciUin 

Neomycin 


A 

B 

Novobiocin 

Penicillin 

Polymyxin  B 

Streptomycin 

Sulfa  +  Trimethoprim 

Sulfadiazine 

Ifetracycline 

Tilmicosin 

Triple  Sulfa 


r-asooo/-EriooD3 
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307-742-6638 

Toxicology  Section 


NOV  26,1995 


ACCESSION  #:  10078-95 


VETERINARIAN 

Williams,  Beth 
1190  Jackson 
Laramie,  WY 


omER 


Montana  Department  of  Justice 


SAMPLE 


DATE  REC'D 


ANALYSIS 


RESULTS 


Liver  B 


NOV  21,1995 


ICP 

Lead 

Iron 

Mercury 

Arsenic 

Molybdenum 

Zinc 

Copper 

Cadmium 

Barium 

Beryl  1 ium 

Cobalt 

Chromium 

Nickle 

Thallium 

Vanadium 


None  detected 
32  ppm 

None  detected 
None  detected 
0.8  ppm 
151  ppm 
115  ppm 
1.9  ppm 
None  detected 
None  detected 
None  detected 
None  detected 
None  detected 
None  detected 
None  detected 


Liver  C 


NOV  21,1995 


ICP 

Lead 

Mercury 

Arsenic 

Barium 

Beryllium 

Chromium 

Tha 1 1 i  um 

Vanadium 

Manganese 

Iron 

Molybdenum 

Zinc 

Copper 

Caesium 

Cobalt 

Nickle 


None  detected 
None  detected 
None  detected 
None  detected 
None  detected 
None  detected 
None  detected 
None  detected 
40.2  ppm 
334  ppm 
0.5  ppm 
126  ppm 
54  ppm 
1.5  ppm 
0.3  ppm 
0.3  ppm 


Liver  D 


NOV  21,1995 


ICP 

Lead 

Mercury 


None  detected 
None  detected 


Kidney 


NOV  21.1995 


Kidney  C 


NOV  21.1995 


Kidney  0 


NOV  21,1995 


Arsenic 

Beryl  llinn 

Chromium 

Vanadium 

Manganese 

Iron 

Molybdenum 

Zinc 

Copper 

Cadnlum 

Barium 

Cobalt 

Nickle 

ICP 
Lead 

Mercury 

Arsenic 

Beryllium 

Cobalt 

Chromium 

Nickle 

Thallium 

Vanadium 

Manganese 

Iron 

Molybdenum 

Zinc 

Copper 

Cainlum 

Barium 

ICP 

Lead 

Mercury 

Arsenic 

Beryllium 

Cobalt 

Chromium 

Thallium 

Vanadium 

Manganese 

Iron 

Molybdenum 

Zinc 

Copper 

Cadnium 

Barium 

Nickle 

Lead 
Mercury 

Arsenic 

Beryllium 

Cobalt 

Chromium 

Nickle 

Thallium 

Vanadium 

Manganese 


None  detected 

None  detected 

None  detected 

None  detected 

74.4  ppm 

1200  ppm 

0.7  ppm 

216  ppm 

174  ppm 

2.4  ppm 

0.2  ppm 

0.5  ppm 

0.8  ppm 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

54.3  ppm 

126  ppm 

0.8  ppm 

171  ppm 

13.2  ppm 

1.4  ppm 

1.0  ppm 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

135  ppm 

144  ppm 

0.5  ppm 

119  ppm 

29.1  ppm 

2.6  ppm 

6.5  ppm 

1.1  ppm 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

None  detected 

29.8  ppm 

Iron 

Molybdenum 

Zinc 

Copper 

Cadmium 

Barium 

Brain  B 

NOV 

21,1995 

Cholinesterase 

Brain  C 

NOV 

21,1995 

Cholinesterase 

Brain  D 

\ 

NOV  21.1995 

Cholinesterase 

Brain  E 

NOV  21,1995 

Cholinesterase 

Esophagus  8 

NOV 

21,1995 

Esophagus  C 

NOV 

21.1995 

Esophagus  D 

NOV 

21.1995 

Feathers  B 

NOV 

21.1995 

Feathers  C 

NOV 

21,1995 

Feathers  0 

NOV 

21,1995 

Feathers  E 

NOV 

21.1995 

Guts  6 

NOV 

21.1995 

Guts  C 

NOV 

21,1995 

Guts  D 

NOV 

21,1995 

Lung  C 

NOV 

21,1995 

Lung  D 

NOV 

21,1995 

Esophageal  content  E 

NOV  21.1995 

COMMENTS 

176  ppm 

0.6  ppm 
205  ppm 
37.6  ppm 
3.7  ppm 
0.6  ppm 


As  I  indicated  on  Friday,  all 
and  Cd.  Livers  B  and  D  are  hi 
and  Cu.  The  Cu  concentrations 
in  domestic  birds.  Individual 
intoxication  in  domestic  sped 
accounts  for  the  necrotic  lesi 
that  they  may  account  for  the 
Bureau  of  Mines  employee  I  tal 
results  from  pyrltic  (S)  ores 
such  a  matrix  many  of  these  el 
astringent  and  would  probably 


of  the  liver  samples  are  high  in  Mn,  Zn,  Cu 
gh  in  Fe.  The  kidneys  are  high  in  Mn,  Zn, 
are  in  the  range  described  as  "acute  toxic" 
Fe  and  Kn  results  are  also  indicative  of 
es.  None  of  the  results  hov/ever,^1n  Itself, 
ons  In  the  upper  GI  tract,  alt|^ough  I  believe 
renal  damage  you  mentioned,  ^cording  to  the 
ked  to,  the  bulk  of  th^-acidrty,/in  the  water 
and  is  some  var1ati\Dn/of  Vul funic  ac4d.  In 


ements,  especiall 
potentiate  the  co 


i/erely 
he  acid. 


Merl  F.  Raisbeck,  DVM,  PhD 
Veterinary  Toxicologist 


Samples  will  be  retained  for  30  days  from  the  date  of  this  report, 
please  contact  us  as  soon  as  possible. 


If  you  wish  to  have  them  returned, 
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STATE  OF  MONTANA 
DEPARTMENT  OF  LIVESTOCK-DIAGNOSTIC  LABORATORY  DIVISION 

BOX  997  —  BOZEMAN,  MONTANA  59771  —  PHONE  (406)  994-4885 


FINAL  LABORATORY  REPORT 


Nell  Andersen  KB  MDFWP 

14S0  S.  19Tri 
Bozenian,  KT   59715 


7-71  GROSS:  The  carcass  is  of  a  male  snow  goose  In  poor  to  fair 
postmortem  and  thin  nutritional  state.  There  Is  moderate  loss  of  pectoral 
muscle  mass.  The  subcutaneous  tissue  has  scant  amount  of  fat  and  there  are 
moderate  amounts  of  visceral  fat  stores.  The  mucosa  of  the  esophagus, 
trachea  and  larynx  Is  covered  by  a  yellow/brown  moist  membrane  which  easily 
scrapes  away.  The  underlying  surface  is  brown.  The  lungs  are  heavy,  wet, 
and  red.  The  liver  is  pale.  The  crop  is  empty  except  for  a  small  amount 
of  semifluid  material  and  an  invertebrate  body  (maggot  or  aquatic 
invertebrate).  The  proventrlculus  is  empty  and  the  ventrlculus  contains 
small  amounts  of  grit.  The  small  and  large  intestine  contain  minimal 
amounts  of  ingesta.  Multlf ocally ,  there  are  (less  than  10)  discreet 
reddened  slightly  depressed  regions  on  the  feet  and  non-feathered  portions 
of  the  leg.  The  feathers  are  bright  yellow  In  extensive  regions  of  the 
body  and  the  corneas  of  the  eyes  are  yellow  and  dry. 

HISTOPATHOLOGY: 

Multiple  sections  of  lung,  crop,  esophagus  and  trachea  and  sections  of 
small  and  large  intestine  with  attached  mesentery,  skin,  brain,  skeletal 
muscle,  heart,  ventrlculus,  liver,  larynx,  eye  and  presumptive  alrsac  are 
examined.   Autolysis  hampers  accurate  histologic  assessment. 

The  connective  tissue  of  the  alrsac  is  smudged  and  eosinophilic  and  is  of 
low  cellularity.  Focally,  the  alrsac  surfaces  are  covered  tay  pyknotlc 
nuclei  (many  of  which  have  morphology  similar  to  the  erythrocytic  nuclei), 
a  hypereosincphllic  amorphous  material,  a  basophilic  granular  material,  and 
a  dull  brown/gold  granular  to  amorphous  material).  Within  the  brown/gold 
material  birefringent  debris  is  present  under  polarized  light. 

The  intestinal  lumens  contain  sloughed  epithelial  cells,  variable  amounts 
of  mucinous  material,  basophilic  granular  material  and  rarely  plant  fibers. 

Focally,  within  the  superficial  tunica  muscularis  of  the  ventrlculus,  there 
are  several  nematode  eggs  surrounded  by  moderate  numt^ers  of  leukocytes. 

The  tracheal  mucosal  surface  is  covered  by  a  crystalline  brown/gold 
material  and  a  basophilic  granular  material.  The  epithelium  is 
predominantly  absent,  however,  few  degenerate  epithelial  cells  are  still 
attached  to  the  mucosal  surface. 

Lab  Fee: CONTIJ>affi?B'ure 7^:74 
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The  mucosa  of  a  large  parabronchus  within  the  lung  is  covered  by  a  granular 
to  homogenous  basophilic  material.  The  epithelial  cells  are  intact, 
nultif ocally ,  beneath  this  debris.  The  submucosal  blood  vessels  are 
prominent  and  filled  with  erythrocytes. 

Particulate  debris  as  described  within  the  lumen  of  the  parabronchus  and 
trachea  occurs  on  the  surface  of  the  lung. 

Small  amounts  of  debris  as  described  in  the  tracheal  lumen  occurs  on  the 
epithelial  surface  of  the  esophagus  and  crop.  The  submucosal  glands  of 
these  structures  are  ectatlc  and  filled  with  a  mucinous  secretion. 

Small  ^mouQts  of  debris  jas^  described  _wlthin__the  trachea  ocqur  on  the 
surface  of  'the  skin.   "  ^  ^  --. ,  ,  ,  *  -  .  ,-=r  v  ,  ,-     -  -  .  ,-^   -  .  -  .  r  4- 

^  '        .-  \       . 

The  structure  presumed  to  be  the  larynx  is  denuded  of  epithelium  and  the 

epithelial  surface  is  covered  by  mucinous  debris  containing  pyknotic  nuclei 

and  heterophils.    Deeper  glandular  lumens  contain  variable  amounts  of 

mucinous  secretion,  pyknotic  nuclei  and  necrotic  cells.   The  epithelial 

lining  of  these  structures  is  absent. 

The  corneal  and  conjunctival  surfaces  are  covered  by  basophilic  homogenous 
to  granular  material  and  brown/gold  granular  crystalline  material.  The 
skeletal  muscle  myof Ibers  between  the  conjunctival  mucosa  and  the  epidermis 
are  basophilic  and  granular  (mineralization). 


MORPHOLOGIC  DIAGNOSIS; 


Extraneous  pigment  deposition,  mucosa  of  trachea, 
parabronchl ,  esophagus,  crop,  and  surfaces  of 
alrsac,  lung,  feathers/skin  and  eye 

Laryngitis,  heterophlllc ,  moderate,  acute,  focal 

Pulmonary  fluid,  severe 

Endoparasltlsm,  nematode  ova,  focal,  with  mild 
chronic  ventriculitis,  tunica  muscularis  of 
ventrlculus 

Autolysis,  moderate 


Lab  Fee:. 
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7-72  GROSS:  The  carcass  Is  of  a  female  snow  goose  In  good  nutritional  and 
poor  postmortem  state.  In  multlfocally  extensive  regions,  the  feathers  are 
brown/yellow.  Multlfocally,  discreet  areas  of  the  non-feathered  portions 
of  the  leg  and  feet  are  dry  and  brown.  The  corneas  are  dry  and 
yellow/brown.  The  laryngeal /tracheal/esophageal  mucosa  is  covered  by  a  dry 
yellow/brown  granular  membrane  which  easily  scrapes  away.  The  underlying 
tissue  is  grey/brown.  The  lungs  are  diffusely  wet.  The  surfaces  adjacent 
to  the  air  sacs  are  green/brown  and  on  cut  surface  the  lung  is  red.  The 
proventriculus  and  ventrlculus  have  green  surfaces.  The  ventriculus 
contains  small  amounts  of  grit.  The  crop  and  ventriculus  are  empty.  The 
duodenum  and  cecum  contain  a  red  watery  fluid.  The  colon  has  green  watery 
•contents. 

HISTOPflTHOEOGY:'  '   '   '  '^ '  t  •'' '  '*  'r  •  %  -it  ;..■.!  r-.  i  .  ..^  ;.<   ..-  •   j 

Multiple  sections  of  esophagus,  trachea,  lung,  and  crop  and  sections  of 
proventriculus,  brain,  kidney,  oviduct,  uterus,  skeletal  muscle,  heart, 
intestine,  ovary,  adrenal  gland,  liver,  skin  and  pancreas  are  examined. 


The  proventriculus  mucosal  surfaces,  multlfocally,  are  covered  by  a 
basophilic  granular  material.  Near  the  deeper  recesses  of  this  debris, 
cells  have  dark  basophilic  granular  cytoplasm  (presumptive  mineralized 
epithelial  cells).  The  mucosal  stroma  is  collapsed  in  areas  where  few 
glandular  mucosal  structures  are  present. 


The  pulmonary  vasculature  is  engorged  with  erythrocytes 

epithelium  of  the  bronchi  is  absent. 


multlfocally.  The 


The  esophageal  and  crop  mucosa  is  covered  by  abundant  amounts  of  mucinous 
material  which  in  turn  is  covered  by  hypereosinophilic  layers  of  smudged 
keratin.  Small  amounts  of  a  brown/golden  granular  pigment  also  occurs  on 
the  surface. 


The  tracheal  mucosa  is  covered  by  brown/gold  granular  crystalline  material. 
The  epithelium  is  absent. 


In  a  section  of  skin,  a  focally 

absent.   The  adjacent 

deeper  collagenous  stroma  is  dull 


extensive  region  of 


Illy  extensive  region  oi 
intact  epidermis  is  basophilic 
ull  red  and  smudged. 


the  epidermis  is 
and  smudged .   The 
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The  pancreas  is  autolyzed  which  precludes  histologic  assessment. 

The  duodenum  contains  variable  amounts  of  basophilic  granular  material  and 
fragmented  villi. 

MORPHOLOGIC  DIAGNOSIS:   Extraneous  pigment  deposition,  mucosa  of  larynx, 

trachea,  esophagus,  crop,  proventriculus , 
feathers/skin,  and  eye 

Ulceration,  skin 

Pulmonary  fluid,  severe 

Autolysis,  moderate,  body  as  a  whole;  severe 
pancreas 

7-73  GROSS:  "The'  car'cass-ife  or  a -female  stiow  gdose  in  poor  to  fair 
postmortem  and  good  nutritional  state.  In  multifocally  extensive  regions 
the  feathers  are  brown/yellow.  The  corneas  are  brown/yellow  and  dry.  The 
larynx,  esophagus,  and  tracheal  mucosa  are  diffusely  covered  by  a  dry 
granular  brown  material  that  easily  scrapes  away  from  the  underlying 
surface.  The  underlying  surface  is  dull  brown.  Portions  of  the  ventral 
lung  have  brown  surfaces  adjacent  to  the  alrsacs  and  is  dark  red  on  cross- 
section  and  are  firm.  The  remainder  of  the  lung  is  red  and  wet.  The  crop 
and  proventriculus  are  empty.  The  ventriculus  contains  small  amounts  of 
grit.  The  small  intestine,  cecum  and  large  intestine  contain  small  amounts 
of  grey/brown  watery  material.   The  fat  stores  are  abundant. 

HISTOPATHOLOGY: 

Multiple  sections  of  lung,  trachea,  esophagus  and  crop  and  sections  of 
intestine,  brain,  kidney,  liver,  skeletal  muscle,  proventriculus,  spleen, 
heart,  and  skin  are  examined. 

The  esophageal  and  crop  mucosa  are  covered  by  a  basophilic  granular  to 
linear  material  and  a  brown/golden  granular  to  crystalline  material.  The 
underlying  squamous  epithelium  is  elevated  from  the  underlying  submucosal 
surface.   The  submucosal  glands  are  filled  with  abundant  amounts  of  mucin. 

The  proventriculus  surface  is  covered  by  basophilic  granular  material  and 
degenerate  cells. 


Lab  Fee:. 


JZQNXIMJED  Signature. 


7-71 


FORM  SV-51  20M  (1041) 


OWNER 


7-72 
7-73 
7-74 


STATE  OF  MONTANA 
DEPARTMENT  OF  LIVESTOCK-DIAGNOSTIC  LABORATORY  DIVISION 

BOX  997  —  BOZEMAN,  MONTANA  59771  —  PHONE  (406)  994-4885 


FINAL  LABORATORY  REPORT 


Nell    Andersen  KH  MDFWP  ■■12-14-95 


Page    5 


/  • 

-71 

7- 

-72 

7- 

-73 

7 . 

-74 

The  tracheal  mucosa  Is  absent  and  the  surface  is  covered  by  a  basophilic 
granular  material  and  a  brown/gold  granular  to  crystalline  material. 

In  a  focally  extensive  region  of  the  skin,  the  epidermis  is  absent  and  the 
underlying  tissue  Is  covered  with  a  gold  crystalline  material.  Marked 
mineralization  of  dermal  collagen  is  present. 

Gomori's  iron  stain  of  trachea,  esophagus  and  lung  revealed  the  mucosal 
pigment  to  stain  positive  for  iron. 

MORPHOLOGIC  DIAGNOSIS:   Extraneous  pigment  deposition  with  Iron,  mucosa 

of  larynx,  trachea,  esophagus,  ^crop, 
,  i    ^    i    ^    ^  ^      feathers/skin,  and  eye 

/  ■   f  '  -    '  ■"  '    '"uieer&tion,- skin  ^  ■•.-»-;,' TT  -..   A 

Pulmonary  fluid,  severe  •,       i 

Autolysis,  moderate 

7-74  GROSS:  The  carcass  is  of  a  male  snow  goose  In  poor  postmortem  and 
fair  nutritional  state.  In  multlfocally  extensive  regions,  the  feathers 
are  yellow/brown.  The  corneas  are  brown/yellow  and  dry.  The  esophagus, 
trachea  and  laryngeal  mucosal  surfaces  are  covered  by  a  brown  dull  granular 
material  which  easily  scrapes  away.  The  underlying  stroma  is  brown.  The 
crop  is  empty.  The  proventrlculus  is  empty.  The  ventrlculus  contains 
small  amounts  of  grit.  The  lung  are  wet,  heavy  and  red.  The  liver  is 
pale.  Multlfocally,  there  are  brown  discreet  regions  on  the  non-feathered 
portions  of  the  legs  and  feet. 

HISTOPATHOLOGY:  0^ 

Multiple  sections  of  crop,  esophagus,  trachea  and  lung  and  sections'  of 
spleen,  brain,  liver,  heart,  proventrlculus,  skeletal  muscle,  intestine, 
eye,  and  ventrlculus  are  examined. 

The  pulmonary  vasculature  is  congested.  The  parabronchi^^lthellum  is 
absent. 


There  is  a  focal  region  of  degeneration  in  the  cornlfied  material  of  the 
mucosa  of  the  ventrlculus. 

CONTINUED  7-71 
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The  tracheal  epithelium  is  absent  and  the  surface  Is  covered  by  a 
gold/brown  granular  to  crystalline  material  and  basophilic  granular 
material.  The  esophageal  and  tracheal  mucosa  are  covered  by  small  amounts 
of  a  basophilic  material,  mineralized  laminations  of  keratin  and  mucin. 
The  submucosal  glands  are  filled  with  abundant  amounts  of  mucin. 

The  conjunctival  epithelium  and  corneal  epithelium  are  covered  by 
basophilic  granular  material.  The  deeper  collagenous  stroma  of  the  cornea 
is  hypereosinophillc . 

There  is  marked  autolysis  of  the  intestinal  mucosa. 

Gomorl'-s  iron  stain  of  trachea,  lung,  crop,  and  esophaatis*'  revealed  the 
mucosal  pi^ent>  to  'Stal-ri  pdsltlve^f  or'  1-i^on.'-  '  - '.  .   ,.' . ,  -'•"'<liiiti  a  ^ 


MORPHOLOGIC  DIAGNOSIS 


Extraneous  pigment  deposition  with  iron,  mucosa 
of  larynx,  trachea,  crop,  feathers/skin, 
esophagus ,  and  eye 

Pulm.onary  fluid,  severe 

Degeneration,  focal,  moderate,  cornified  layers 
of  mucosa,  ventriculus 

Autolysis,  moderate 

Bacteriology  results  of  case  7-71,  7-72,  and  7-74  are  enclosed.  The 
parasitology  results  of  case  7-72  are  enclosed  with  bacteriology  report  of 
7-72. 

A  copy  of  the  trace  mineral  analyses  performed  at  Michigan  State  University 
Diagnostic  Laboratory  of  liver  and  kidney  from  cases  7-72  and  7-74  are 
enclosed. 


CO.MKENT:  Neither  an  infections  nor  a  significant  Inflammatory  response  was 
present  in  any  of  the  four  snow  geese  examined  to  account  for  their  deaths. 
A  consistent  finding  was  the  deposition  of  an  extraneous  material/pigment 
on  the  surfaces  of  the  feathers  and  mucosal  surfaces  of  the  crop, 
esophagus,  trachea,  larynx  and  eyes  of  all  the  birds.  The  material  was 
also  present  on  the  alrsac  surfaces  and  mucosal  surface  of  the 
proventrlculus  in  one  bird.  This  material  stained  positive  for  iron  with 
Gomorl's  iron  stain.  The  mucosa  Itself  was  mostly  intact  in  the  crop  and 
esophagus.   Predominantly,  the  mucosa  was  absent  In  the  airways.   Lacking 


Lab  Fee: 


roNTTKniRn 


Signature. 


-|-l^ 


FORM  SV-51  20M  (1M1) 


OWNER 


7-72 
7-73 
7-74 


,  >  «y 


STATE  OF  MONTANA 
DEPARTMENT  OF  LIVESTOCK-DIAGNOSTIC  LABORATORY  DIVISION 

BOX  997  —  BOZEMAN,  MONTANA  59771  —  PHONE  (406)  994-4885 


FINAL  LABORATORY  REPORT 


iN'eil    AnderscH 


Pooe  7 


J^FWP 


in  these  organs  (except  in  a  focal  region  of  the  larynx  of  one  bird)  was  an 
inf larrmatory  cell  response  as  well  as  rafts  of  necrotic  cells.  This 
Indicates  to  me  either,  these  birds  died  peracutely  thus  not  enough  time 
had  elapsed  to  mount  a  minimal  inflammatory  cell  response  or  the  changes 
are  a  postmortem  event  secondary  to  autolysis  and  passive  movement  of  the 
reservoir  water  Into  the  luminal  structures  and  lung. 

Trace  mineral  analyses  cf  the  liver  and  kidney  of  the  two  birds  tested 
revealed  (as  per  interpreted  by  Dr.  Michael  Blanker,  toxicologist ,  Michigan 
State  University)  elevated  liver  and  kidney  levels  of  magnesium  (7-72,  7- 
14),  kidney  zinc  (7-74)  and  toxic  liver  and  kidney  levels  of  manganese  (7- 
7^,,  7-j^4)..  Unfortunately,  there  is  a  considerable  lack  *of  scientific 
studies  in '^geese 'to'  deriVi 'well-d4fined''tissue'  values '(for  higl-k  and  toxic 
ranges)  and  with  some  elements,  even  their  toxic  effects.  For  instance, 
both  birds  have  what  is  interpreted  to  be  toxic  levels  of  manganese, 
however,  the  only  manifestation  of  manganese  toxicosis  that  I  have 
reference  to  is  reported  In  turkeys  and  these  birds  only  had  growth 
retardation. 

Hepatic  and  kidney  zinc  levels  are  elevated,  however,  interpretation  Is 
difficult.  The  reference  Mineral  Levels  in  Animal  Health  by  R.  Puis 
reports  high  levels  in  the  liver  to  be  S0  -  300  ppm  wet  weight,  where  as 
toxic  levels  are  defined  200  -  1900  ppm.  Kidney  levels  are:  High  --  60  - 
120  ppm;  toxic  --  300  -  800  ppm.  The  values  of  these  birds  are  in  the 
region  of  overlap,  thus  making  interpretation  difficult.  However,  there 
are  reports  of  subacute  to  chronic  zinc  toxicosis  in  ducks  where  the  tissue 
levels  were  in  the  200  range. 

Kidney  copper  levels  are  very  high,  especially  when  I  compare  these  values 
to  sheep  with  copper  toxicosis.  However,  toxic  range  for  kidney  copper  is 
poorly  defined  in  geese  and  lesions  commonly  seen  In  mammalian  species  ware 
not  present  in  these  birds. 
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The  toxicologic  tests  performed  are  Inconclusive,  in  part  due  to  a  lack  of 
definitive  scientific  knowledge.  The  history  is  highly  suggestive  of  a 
toxicity  causing  the  death  of  this  large  nurriber  of  birds  found.  It  must  be 
remembered  that  we  only  tested  for  what  is  present  In  the  water  based  on 
water  sairipllng.  We  don't  know:  the  interaction  of  these  elements  in 
geese;  the  effects  of  the  pH  of  the  water,-  what  forms  of  certain  elements 
are  present  In  the  reservoir;  the  changing  dynamics  of  the  reservoir 
ecosystem;  whether  there  are  "hot  spots"  present;  whether  there  are  other 
toxins  present  that  were  not  tested  for;  the  movem.ent  of  these  animals  and 
what  they  had  come  in  contact  with  elsewhere;  the  effects  of -the  high  total 
dlssolvaiDle  solids  in  the  water  which  may  have  been  present  'at  the  time  of 
death;  *aridVi  am 'sure  there' 'cah  tfe  many  .others,  questions  whicl?  could  be 
posed.  Based  on  the  tests  performed,  my  literature  revl,ew  and  from 
conversations  with  other  colleagues,  I  am  unable  to  absolutely  determine 
the  cause  of  death  of  these  birds. 
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7-71 


Tech     s  Species:         Avian  Age: 

Breed: 
DateOut:     11/24/95      Date  Received:     11/20/95  Name/No.     * 


Sex: 


Veterinarian: 


Keil  Anderson  FW  &  P 
1400  South  l^th 
Bozenian  HT   59716 


Owner: 


FVJ  5t  P  MSU 
Bozeman 


Specific  attempts  to  isolate  Salmonella  sp  from  the  large 
intestine  were  negative. 

Cultures  prepared  from  the  large  intestine  did  not  result  in  any 
bacterial  growth. 

Cultures  prepared  from  the  lung  did  not  result  in  any  bacterial 

growth. 

Cultures   prepared    from   the    sinus    swab   did   not    result    in    any   bacterial 
growth.  .  •  ,  •  .:* 

,J"'',  Cult'u're's  ?t>r^fi^red   from   th.e'lung  .did  tnot   re.sult 'in    any   f pngal    growth. 

••?■"■  \  ■  .  '    i  , 

No  bacterial  presence  was  noted  on  a  gram  stain  prepared  from  direct 
smears  of  lung  tissue.  (1) 


Pathologist:   Dr.  Layton 
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7-72  Tech     S  Species:         Avian  Age: 

; Breed: 

bate  Out:',  11/24/95      Date  Received:     11/20/95  Name /No.     * 


Sex: 


Veterinarian: 


Neil  Anderson  FW  &  P 
1400  South  19th 
Bozeman  MT   59715 


Owner: 


FVJ  &  P  MSU 
Bozeman 


Cultures  prepared  from  the  intestinal  content  resulted  in: 
Isolate  :   Escherichia  coli 
Isolate  :   Hafnia  alvei 

1+  to  4+  =  rare  colony  to  confluent  growth 
P  =  pure  culture,  M  =  mixed  culture 

Specific  attempts  to  isolate  Salmonella  sp  from  the  intestina"! 
content  were  negative.  >    ' 

Cultures  prepared  from  the  lung  did  not  result  in  any  bacterial 
grov;th.  » 

Examination  of  the  fecal  sample 'by 'the  flotation"  method  revealed  tio 
parasite  ova.  (1)  !^  ^ 


Pathologist:   Dr.  Layton 


Charge 


10.  50 
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7-74 


Tech    g  Species:        ftyian 

Breed: 


Age: 


Sex: 


)ateOut:     ,,   ,^^yQC;       Date  Received: 

1  1  /yc^  /<^'=. 

Name/No. 

* 

Veterinarian: 

Owner: 

Neil    Anderson    FW    ix 

P 

FW    &    P    HSU 

1400    South    19th 

Bozeman    HT       59715 

Bozeman 

Cultures  prepared  from  the  intestinal  content  resulted  in: 
Isolate  :   Escherichia  coli 

1+  to  4+  =  rare  colony  to  confluent  grov/th 
P  =  pure  culture,  H  =  mixed  culture 

Specific  attempts  to  isolate  Salmonella  sp  from  the  intestinal 
content  were  negative. 

Cultures  prepared  from  the  lung  did  not  result  in  any  bacterial 
growth.  * 

-•■<"Cultures  'prepared  .from  the'^  l,ung-di<^  >not  result  in  any  fungal  growth. 

■."-".-'-  -  '  _  i 

No  bacterial  presence  was  noted  on  a  gram  stain  prepared  from  direct 
smears  of  lung  tissue.  <1) 


Pathologist:   Dr.  Layton 


Charge 


13.  50 
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STATt 


TOXICOLOGY 

Case  Number 
Reported 
Received 
Case  Origin 


1  OF 


(1) 


1619906 
11/30/95 
11/28/95 
COURIERS  (OTHER) 


Owner: 


LAYTON,  A.  W. 

MONTANA  DEPT  OF  LIVESTOCK 

DIAGNOSTIC  LABORATORY  DIVISION 

BOX  997 

BOZEMAN    MT  59771 


MONTANA  FISH  WILDLIFE  &  PARKS 


Phone:  406-994-4885 


HISTORY  :  There  has  been  100%  die-off  of  Snow  geese.   The  birds  were  found 
in  a  mining  pit  reservoir.   There  has  been  minimal  histologic 
lesions,  none  of  which  are  suggestive  of  an  infectious  process. 
The  crop,  proventriciulous  and  ventriculus  were  empty  except  for  a 
maggot  found  in  1  bird.   The  feathers  were  wet  and  discolored  yellow/ 
brown.   The  esophagus  and  trachea  mucosa  were  covered  by  a  brown  soft 
granular  material.   Complete  history  on  file  at  the  AHDL. 


Name    1 :  7-72 
Breed:  SNOW  GOOSE 


Age:  ADULT 

Sex:  UNDETERMINED 


SPECIMEN:  LIVER 


Test:  TISSUE  MINERAL  ANALYSIS 


(values  in  ppm  ) 


Ba 

(   0.061 

Ca 

321 

Cu 

64.7 

Co 

0.598     ) 

Fe 

(   1050 

Mg 

360 

Mn 

79.0  -^ 

Mo 

0.500     ) 

P 

(   3270 

2n 

281  V 

Sb 

<1.00 

As 

<0.500     ) 

Cr 

(  <0.200 

Cd 

1.81 

Hg 

<2.00 

Pb 

<0.500     ) 

Se 

(  <2.00 

Tl 

<2.50 

Na 

667 

K 

2290      ) 

B 

(  <1.00 

SPECIMEN:  KIDNEY 


Test:  TISSUE  MINERAL  ANALYSIS 


(values   in  ppm  ) 


Ba 

(   0.330 

Ca 

321 

Cu 

(   44.8 

Co 

0.447     ) 

Fe 

(   309 

Mg 

354 

Mn 

(   69.2   V 

Mo 

0.643     ) 

P 

(   2680 

Zn 

215  '■ 

Sb 

(  <1.00 

As 

<0.500     ) 

Cr 

(  <0.200 

Cd 

1.87 

Hg 

(  <2.00 

Pb 

<0.500     ) 

Se 

B 

{  <2.00 
(  <1.00 

Tl 

<2.50 

Na 

(   739 

K 

2500      ) 

•DENOTES  ADDITIONAL  TEST  RESULTS 
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Case  Number:  1619906 


(1) 


Animal  Comment : 

The  liver  and  kidney  magnesium  is  greater  than  the  expected  200  ppm 
or  less.  The  liver  and  kidney  manganese  are  in  the  toxic  range 
(greater  than  9  ppm) . 


Name    2:  7-74 
Breed:  SNOW  GOOSE 


Age :  ADULT 

Sex:  UNDETERMINED 


SPECIMEN:  LIVER 


Test:  TISSUE  MINERAL  ANALYSIS 


(values  in  ppm  ) 


Ba 

(  <0.050 

Ca 

179 

Cu 

136 

Co 

0.195     ) 

Fe 

(   845 

Mg 

284 

Mn 

36.1 

Mo 

0.407     ) 

P 

(   2760 

Zn 

238 

Sb 

<1.00 

As 

<0.500     ) 

Cr 

(  <0.200 

Cd 

2.36 

Hg 

<2.00 

Pb 

<0.500     ) 

Se 

(  <2.00 

Tl 

<2.50 

Na 

952 

K 

2860      ) 

B 

(  <1.00 

SPECIMEN:  KIDNEY 


Test:  TISSUE  MINERAL  ANALYSIS 


(values  in  ppm  ) 


Ba 

(  <0.050 

Ca 

171 

Cu 

183 

Co 

0.170     ) 

Fe 

(   831 

Mg 

280 

Mn 

32.3 

Mo 

0.508     ) 

P 

(   3070 

Zn 

246 

Sb 

<1.00 

As 

<0.500     ) 

Cr 

(  <0.200 

Cd 

2.54 

Hg 

<2.00 

Pb 

<0.500     ) 

Se 

(  <2.00 

Tl 

<2.50 

Na 

866 

K 

2600      ) 

B 

(  <1.00 

Animal  Comment : 

Refer  to  animal  #1  comments  for  magnesium  and  manganese.  The  kidney 
zinc  concentrations  are  higher  than  the  expected  120  ppm  or  less. 

COMMENTS : 

Other  element  concentrations  are  within  expected  ranges. 
Michael  R.  Slanker  11/30/95 

Clinical  Toxicologist  (517)  353-5275 


2Tfcr^ 
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K.VA:  (VTO)  4'M-U.1J0 


January   9,    199  6 


Dr.  Bill  Stubblefield 

ENSR 

4413  West  LaPorte  Avenue 

Fort  Collins,  CO   60521 

Dear  Bill: 


Snow  geese  submitted  by  you  from  a  die-off  that  occurred  in 
Montana  associated  with  a  copper  mine  tailing  pond  have  been 
necropsied.   All  six  snow  geese  had  similar  lesions,  however,  the 
first  bird  necropsied  did  have  a  concurrent  severe  acute  Asper- 
gillosis infection  of  the  lur.gs  .   PriT.ary  lesions  f  cur.d  in  these 
birds  included  varying  degrees  of  ulceration  and  erosion  of  the 
upper  digestive  system  from  the  esophagus  to  the  ventriculus. 
This  lesion  may  have  been  caused  by  ingestion  of  the  acidic 
mineralized  water  in  the  lake.   Birds  also  had  elevated  levels  of 
copper,  manganese,  and  zinc  within  the  liver  and  kidneys.   This 
too  may  have  been  acquired  through  ingestion  of  this  water.   The 
acidic  nature  of  the  water  could  have  facilitated  absorption  of 
these  heavy  metals.   If  these  birds  did  drink  this  acidic  water, 
it  could  have  caused  an  acidotic  state  within  the  bird.   The 


Page  2 

renaj.  necrosis  may  have  been  associated  v;i'-^  ^'^°   hizr.^--^    tr-.'ir.:r 
to  eliminate  the  excessive  number  cf  ions  in  the  blood,  especial- 
ly copper,  zinc,  and  manganese.   The  tubular  necrosis  may  have 
also  been  associated  with  trying  to  eliminate  excessive  hydrogen 
ions  secondary  to  the  suspected  acidosis. 

One  possible  scenario  to  the  cause  of  death  in  these  birds  v.'ould 
be  that  the  birds  were  migrating  south  and  had  been  flying  for  a 
day  or  two.   They  could  have  been  mildly  dehydrated.   They  landed 
on  the  lake  and  drank  the  acid  mineralized  water.   The  acidity  of 
the  water  could  have  caused  the  lesions  in  the  upper  digestive 
system  and  the  minor  lesions  on  the  feet.   The  birds  could  have 
absorbed  an  excessive  amount  of  copper,  manganese,  zinc,  and 
probably  H+  ions.   The  body  tried  to  compensate  for  the  acidotic 
state  and  the  excessive  mineral  levels  by  elimination  of  these 
elements  via  excretion  from  the  kidneys .   This  then  could  have 
led  to  the  renal  tubular  necrosis. 

1 


Terty  R/  Sprier,    DVM/PhD 


ENS000048849 


a*^ 


Unj\erbic\' 


Diaiiiiostic  Laboratories 

l^ollcfic  ol  N'clcnnnn  Medicine 
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January  11,  1996 


Dr.  Bill  Stubblefield 

ENSR 

4413  West  LaPorte  Avenue 

Fort  Collins,  CO   80521 

Dear  Bill: 


Snow  geese  submitted  by  you  from  a  die-off  that  occurred  in 
Montana  associated  with  a  copper  mine  tailing  pond  have  been 
necropsied.   All  six  snow  geese  had  similar  lesions,  however,  the 
first  bird  necropsied  did  have  a  concurrent  severe  acute  Asper- 
gillosis infection  of  the  lungs.   Primary  lesions  found  in  these 
birds  included  varying  degrees  of  ulceration  and  erosion  of  the 
upper  digestive  system  from  the  esophagus  to  the  ventriculus. 
This  lesion  may  have  been  caused  by  ingestion  of  the  acidic 
mineralized  water  in  the  lake.   Birds  also  had  elevated  levels  of 
copper,  manganese,  and  zinc  within  the  liver  and  kidneys.   This 
too  may  have  been  acquired  through  ingestion  of  this  water.   The 
acidic  nature  of  the  water  could  have  facilitated  absorption  of 
these  heavy  metals.   If  these  birds  did  drink  this  acidic  water, 
it  could  have  caused  an  acidotic  state  within  the  bird.   The 
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renal  necrosis  may  have  been  associated  with  the  kidneys  trying 
to  eliT.inate  the  excessive  number  of  ions  in  the  blood,  especial- 
ly copper,  zinc,  and  manganese.   The  tubular  necrosis  may  have 
also  been  associated  with  trying  to  eliminate  excessive  hydrogen 
ions  secondary  to  the  suspected  acidosis. 

One  possible  scenario  to  the  cause  of  death  in  these  birds  would 
be  that  the  birds  were  migrating  south  and  had  been  flying  for  a 
day  or  two.   They  could  have  been  mildly  dehydrated.   They  landed 
on  the  lake  and  drank  the  acid  mineralized  (possibly  hypertonic) 
water.   The  acidity  of  the  water  could  have  caused  the  lesions  in 
the  upper  digestive  system  and  the  minor  lesions  on  the  feet. 
The  birds  could  have  absorbed  an  excessive  amount  of  copper, 
manganese,  zinc,  and  probably  H+  ions.   The  body  tried  to  compen- 
sate for  the  acidotic  state  and  the  excessive  mineral  levels  by 
elimination  of  these  elements  via  excretion  from  the  kidneys. 
This  then  could  have  led  to  the  renal  tubular  necrosis. 


Terry  R.  Spraker,  DVM/PhD 
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January  23,  1996 

Dr.  Bill  Stubblefield 

ENSR 

4413  West  LaPorte  Avenue 

Fort  Collins,  CO  80521 


Dear  Bill, 

This  letter  is  to  follow  up  my  initial  data  transmittal  to  you  on 
11  January  1996.  The  raw  data  that  was  given  to  you  was  in  the 
form  of  two  reports  (956-12251  and  956-13011)  .  The  remarks  and 
letter  that  I  wrote  dated  11  January  1996  was  my  preliminary 
interpretation  of  the  data  that  was  available  at  that  time. 
Subsequent  to  the  initial  report,  additional  data  and  information 
has  been  received  that  may  alter  my  preliminary  interpretation. 
Because  the  additional  information  may  change  my  preliminary 
interpretation,  I  would  be  hesitant  to  form  a  final  interpretation 
on  the  cause  of  death  in  these  snow  geese  until  we  complete  the 
Berkeley  Pit  (BMF-1)  water  ingestion  trial  with  snow  geese  and 
additional  analysis  of  the  Berkeley  Pit  (BMF-1)  water. 


Terry  R.  gprak^,  DVM/PhD 
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Environmental  Affairs  -  Legal 
555  Seventeenth  Street 
Denver.  Colorado  80202 
Telepfione  303  293  4520 
Facsimile  303  293  4295 

Richard  O.  Curley,  Jr. 

Senior  Attorney 


January  26,  1996 


VIA  FEDERAL  EXPRESS 


Robert  G.  Collins,  Esq. 

Assistant  Attorney  General 

Montana  Department  of  Justice 

Natural  Resource  Damage  Litigation  Program 

Old  Livestock  BIdg. 

1310  E.  LockeyAve. 

P.O.  Box  201425 

Helena,  MT  59620-1425 

Re:      Montana  v.  ARCO:  Production  of  Recreation  Computer  Diskettes 
and  Goose  Documents 

Dear  Mr.  Collins: 

I  enclose  five  (5)  computer  diskettes  containing  the  non-fishing  survey  recreation 
data  collected  by  Triangle  Economic  Research  ("TER").  This  letter  is  also  to 
confirm  that  ARCO  previously  produced  to  the  State  all  relevant  documents 
created  by  TER  relating  to  the  data  contained  on  these  diskettes. 

I  also  enclose  a  copy  of  documents  generated  by  the  Colorado  Veterinary 
Diagnostic  Laboratory  of  the  College  of  Veterinary  Medicine  and  Biomedical 
Sciences  of  Colorado  State  University  relating  to  the  geese  found  in  the  Berkeley 
Pit.  If  you  have  any  questions  about  these  materials,  please  contact  me. 


Very  truly  yours. 


/' 


»-^'^n- 


RicfTard  O.  Curley,  Jr^// 
ROC/dl 


JAN  2  9  1996 


c:  w/o  Enclosures 

S.  H.  Foster,  Esq. /Holland  &  Hart 
K.  M.  Ward,  Esq./Harding  &  Ogborn 
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Atlantic  Richdeia  Company 


COLORADO  VETERINARY  DIAGNOSTIC  LABORATORY 

College  of  Veterinary  Medicine  and  Biomedical  Sciences 

Colorado  State  University,  Fort  Collins,  CO  80523 

Phone  303-491-1281 
Fax    303-491-0320 


DL#:  956-12251 
Date:  11-16-95 

Vet /Clinic:  NA 

Owner:   Bill  Stubblefield 

Animal  ID:   NA  Date  Specimen  Taken:  NA 

Species:  Avian     Breed:  Snow  Geese     Age:  NA         Sex:  NA 

History:   These  are  two  snow  geese  that  were  brought  in  by  Bill 
Stubblefield  for  necropsy.   These  two  birds  are  of  approximately 
250-300  snow  geese  that  were  found  dead  on  a  pond  near  a  large 
copper  mine . 

Tissue  Submitted:   Two  birds 

GROSS  NECROPSY:   Bird  A:   Integument :   The  feathers  of  this  bird 
have  multiple  areas  of  yellow  brownish  staining.   This  staining 
is  covering  the  body,  head  and  neck.   The  skin  of  the  feet  of 
this  bird  also  have  this  brown  yellowish  discoloration.   There 
are  three  small  areas  of  blackish  discoloration  on  the  surface  of 
the  skin  over  the  toes  of  this  bird.   There  is  an  abundance  of 
subcutaneous  adipose  tissue  in  this  bird. 

Cardiovascular  system:   The  heart  is  normal  in  size,  shape  and 
color.   There  is  an  abundance  of  fat  around  the  coronary  groove. 

Respiratory  system:   The  trachea  is  normal.   The  lungs  are 
severely  edematous.   There  is  a  line  of  demarcation  between  the 
dorsal  and  ventral  aspects  of  the  lung.   The  dorsal  aspects  of 
the  lung  are  relatively  red  whereas  the  ventral  aspects  of  the 
lungs  have  a  grey  pale  discoloration.   There  are  also  numerous 
white  focal  areas  disseminated  throughout  the  ventral  posterior 
aspects  of  the  lung.   In  this  region  the  lung  is  extremely  firm. 

Digestive  svstem:   The  mucosa  of  the  mouth  has  a  yellowish 
brownish  discoloration.   The  epithelium  of  the  esophagus  has 
sloughed  and  in  some  areas  the  esophageal  material  appears  to  be 
slightly  darkened.   There  are  a  few  small  ulcers  or  erosions  at 
the  proventricular/ventricular  junction.   The  proventriculus  and 
ventriculus  are  both  empty  and  the  ventriculus  contains  only  a 
small  amount  of  gravel.   The  small  and  large  intestines  appear  to 
be  relatively  normal.   However,  very  little  food  content  is 
present  in  these  organs .   There  is  an  abundance  of  adipose  tissue 
within  the  abdominal  cavity. 
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LymphohematoDoietic  system:   The  spleen  is  small  and  normal  in 
size,  shape  and  color. 

Urogenital  system:   This  bird  is  a  male  and  the  testes  are 
extremely  small.   The  kidneys  are  slightly  pale  and  have  an 
abundance  of  fat  covering  the  surface  of  them. 

Musculoskeletal  system:   The  muscle  of  this  bird  is  normal. 

Endocrine  system:   The  thyroid  glands  are  normal  in  size,  shape 
and  color. 

Brain:  The  brain  appears  to  be  relatively  autolyzed  but  otherwise 
no  lesions  are  noted. 

Special  senses :   The  eyes  appear  to  be  dry.   There  is  a  small 
amount  of  yellowish  discoloration  on  the  surface  of  the  cornea 
and  conjunctiva  of  the  eye. 

Bird  B;   Intecrument :   There  are  many  focal  areas  especially  on 
the  ventral  aspect  of  the  bird,  head  and  neck  in  which  the 
feathers  are  discolored  yellow  brown.   The  feet  are  also  discol- 
ored with  this  slightly  yellowish  brownish  discoloration.   There 
are  several  very  small  dark  areas  on  the  surface  of  the  skin.   In 
these  areas,  however  the  surface  of  the  skin  appears  to  be 
intact.   There  is  an  abundance  of  subcutaneous  adipose  tissue  in 
this  bird. 

Heart :   The  heart  is  normal  in  size,  shape  and  color. 

Respiratory  system:   The  trachea  is  relatively  clean.   Both  lungs 
bilaterally  are  severely  edematous .   The  ventral  aspects  of  both 
lungs  have  a  brownish  gray  discoloration.   Air  sacs  are  clean. 

Digestive  system:   The  mouth  and  tongue  are  covered  with  a  slight 
grayish  brownish  discoloration.   Some  of  the  epithelium  of  the 
esophagus  appears  to  be  sloughed.   There  are  a  few  ulcers  at  the 
proventricular/ ventricular  junction.   The  proventriculus  and 
ventriculus  are  empty  except  for  a  small  amount  of  grit  and  sand. 
The  small  and  large  intestines  appear  to  be  relatively  normal. 
There  is  an  abundance  of  adipose  tissue  throughout  the  mesenter- 
ies . 

Lymphohematopoietic  system:   Spleen  is  of  normal  size  and  shape. 

Urogenital  system:   The  ovaries  are  small  and  appear  to  be 
immature.   The  kidneys  are  slightly  pale  and  covered  with  adipose 
tissue. 

Musculoskeletal  system:   The  muscles  are  of  normal  mass  and 
color. 
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Endocrine  svsrem:   Thyroid  glands  are  of  normal  size  and  shape. 

Brain:   The  brain  is  normal  grossly. 

Special  senses :  The  eyes  appear  to  be  slightly  shrunken  and  have 
a  small  amount  of  this  yellowish  discoloration  to  the  conjunctiva 
and  cornea. 

HISTOPATHOLOGY:   Bird  A:   Lung:   There  are  multifocal  areas  of 
consolidation  throughout  sections  of  lung.   There  are  numerous 
thin  septate  branching  hyphae  present  within  these  areas  of 
consolidation  and  necrosis.   There  is  a  moderate  degree  of 
inflammation  associated  with  these  fungi.   The  inflammation  is 
primarily  mononuclear  cells  but  not  multinucleated  giant  cells. 
Special  stains  reveal  fungal  elements  throughout  these  necrotic 
sections.   The  special  stains  do  suggest  that  this  is  a  fairly 
homogeneous  population  of  fungus  suggestive  of  aspergillosis.   In 
areas  of  the  lung  that  are  adjacent  to  air  sacs  there  is  evidence 
of  edema  and  a  washed  out  appearance  to  the  erythrocytes .   This 
lesion  is  minimal  in  sections  from  this  lung. 

Heart:   No  significant  lesions. 

Proventriculus :   The  proventricular  glands  appear  washed  out  and 
are  not  taking  the  hematoxylin  stain.   All  of  the  cells  appear  to 
be  eosinophilic.   There  is  no  evidence  of  inflammation  in  any  of 
the  proventricular  glands.   Some  of  the  erythrocytes  and  some  of 
the  vessels  within  the  proventriculus  are  also  washed  out  and 
have  this  pale  color.   The  nuclei  have  extremely  minimal  degree 
of  staining.   The  junction  between  the  proventriculus  and  esopha- 
gus which  is  covered  by  mucus  secreting  epithelial  cells  are 
relatively  normal. 

Liver:   Hepatocytes  are  mildly  diffusely  swollen.   The  liver  is 
moderately  congested.   There  is  a  slightly  increased  number  of 
lymphocytes  and  plasma  cells  within  the  adventitia  of  hepatd.c 
portal  triad  regions.   In  a  few  areas  some  of  the  smaller  bile 
ducts  are  inspissated  with  bile. 

Skeletal  muscle:   No  significant  lesions. 

Esophagus:   Two  sections  of  esophagus  are  examined.   The  first 
being  in  the  mid  region  and  the  second  just  above  the  proventric- 
ulus.  The  glands  of  the  esophagus  both  within  the  mid  region  and 
near  the  proventriculus  appear  to  be  dilated.   The  esophagus  in 
the  mid  region,  however  does  show  numerous  cystic  areas  in  the 
superficial  layers  of  the  squamous  epithelial  layer  of  the 
esophagus.   These  look  like  small  blisters  filled  with  a  yellow 
non-stainmg  material.   There  is  some  degree  of  sloughing  of  the 
esophageal  epithelium  however  there  is  no  reaction  or  inflam- 
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macion  within  the  esophagus.   The  mucus  glands  within  the  esopha- 
gus appear  to  be  markedly  dilated  m  this  region  also. 

Kidneys:   There  are  a  few  tubules  in  which  the  tubular  epithelium 
has  undergone  necrosis.   The  degree  of  tubular  necrosis  in  this 
case  is  extremely  mild.   There  is  also  an  extremely  minimal 
degree  of  basophilia  within  tubules  that  may  be  early  areas  of 
mineralization . 

Small  intestines:   No  significant  lesions. 

Ventriculus:   The  kaolin  layer  of  this  section  of  ventriculus 
appears  to  have  undergone  a  coagulative-type  of  change  and  does 
appear  altered.   There  are  a  few  small  areas  of  inflammation 
within  the  deeper  layers  of  the  kaolin  layer.   The  kaolin  layer 
does  appear  to  be  sloughing.   The  deeper  glandular  layer  of  the 
ventriculus  is  within  normal  limits. 

Trachea:   The  tracheal  epithelium  is  markedly  disorganized  and 
does  show  evidence  of  disruption  and  necrosis,  and  is  covered 
with  a  yellow  crystalline  material . 

Web  of  foot  --  This  section  of  web  is  characterized  by  having  a 
relatively  normal  epidermal  layer  in  thickness.   The  degree  of 
keratin  on  the  surface  is  within  normal  limits.   There  is  an 
extensive  amount  of  yellow-brown  pigment  on  the  surface  of  this 
section  of  skin  which  is  probably  some  of  the  salts  from  the 
material  from  the  pond  from  which  these  birds  were  found  in. 
There  is  no  evidence  of  inflammation  within  this  section  of 
tissue . 

Soft  palate  --  The  glandular  layer  within  the  soft  palate  is 
filled  with  mucus.   The  surface  epithelium  is  somewhat  separated 
but  is  mostly  covered  by  this  mucus  layer.   There  is  little  to  no 
inflammation  within  the  soft  palate.   In  other  areas,  the  epithe- 
lial cells  of  the  soft  palate  do  show  evidence  of  separation  as 
if  there  is  a  mild  to  moderate  degree  of  edema  within  the  epithe- 
lial layer.   In  a  few  areas,  there  is  an  extremely  small  amount 
of  inflammation  within  the  superficial  keratin  layers  of  the  soft 
palate. 

Skin  --  This  section  of  skin  is  covered  by  an  extremely  thin 
layer  of  epidermis .  The  feather  follicles  are  within  normal 
limits . 

Eyes  --  Both  eyes  are  examined.   The  corneas  of  both  eyes  have  a 
dark  or  bluish  discoloration  to  the  outer  corneal  epithelium. 
One  of  the  eyes  also  has  an  extensive  degree  of  vacuolation  and 
blister  formation  within  the  cornea.   There  is  a  smudged  appear- 
ance to  the  cornea  as  if  it  has  undergone  a  chemical 
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lesion.   The  epithelium  of  the  conjunctiva  is  also  disrupted  and 
IS  covered  with  a  brown  granular  material.   The  cells  are  slough- 
ing and  are  deeply  basophilic. 

Bird  B:   Tissues  from  this  bird  have  been  frozen. 

Lung:   Alveolar  capillaries  are  markedly  congested  in  some  areas 
and  in  other  areas  capillaries  are  empty  of  erythrocytes.   There 
are  numerous  dust  granulomas  scattered  throughout  this  section  of 
lung.   Fungal  lesions  are  not  found  in  the  sections  of  lung  from 
this  particular  bird. 

Heart:   No  significant  lesions. 

Proventriculus :   This  section  of  tissue  is  taken  at  the  junction 
of  the  proventriculus  and  the  esophagus .   In  regard  to  the 
esophagus  there  does  appear  to  be  degeneration  to  the  superficial 
squamous  epithelial  layer.   Some  of  the  glands  of  the  esophagus 
appear  to  be  slightly  dilated.   The  superficial  mucosal  epitheli- 
al cells  of  the  proventricular  esophageal  region  have  undergone 
necrosis  and  appear  to  be  sloughing.   There  is  a  mild  degree  of 
inflammation  within  this  region.   This  inflammation  is  primarily 
a  few  lymphocytes  and  a  few  heterophils.   There  is  also  a  small 
amount  of  a  yellow  amorphous  somewhat  granular  material  found 
within  the  necrotic  and  dilated  crypts  in  this  region.   There  may 
also  be  early  separation  of  the  superficial  layer  of  the  squamous 
epithelial  layer  of  the  esophagus  in  this  region. 

Proventriculus:   This  section  of  proventriculus  was  taken  at  the 
proventricular /ventricular  junction.   The  section  of  proventricu- 
lus including  glands  are  similar  to  the  first  bird  in  that  the 
cytoplasm  appears  to  be  washed  out  in  this  region,  however  the 
nuclei  stain  fairly  well  in  these  glandular  structures.   The 
surface  epithelium  of  the  section  of  ventriculus  appears  to  have 
undergone  acute  degeneration  and  there  is  an  extremely  mild 
degree  of  inflammation  in  the  deeper  layers.   However,  this 
lesion  is  restricted  primarily  to  the  koalin  layer  and  only 
extends  to  a  minimal  depth  into  the  glandular  layer  of  the 
ventriculus.   There  is  also  a  small  portion  of  the  junctional 
area  between  the  esophagus  and  the  proventriculus  which  is 
covered  by  an  abundance  of  a  basophilic  amorphous  material  on  the 
surface  suggesting  necrotic  or  degenerated  epithelial  cells. 
There  is  only  a  mild  degree  of  inflammation  in  this  region. 

Liver:   No  significant  lesions. 

Ovary:   The  ovary  is  small  and  immature. 
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Adrenal  gland:   No  significant  lesions. 

Kidneys:   A  few  of  the  tubules  have  undergone  acute  tubular 
necrosis.   The  tubules  appear  to  be  proximal  and/or  distal 
convoluted  tubules.   There  is  little  to  no  inflammation  around 
these  necrotic  tubules. 

Esophagus:   There  is  an  extensive  degree  of  separation  within  the 
outer  layer  of  the  esophagus.   This  appears  to  be  due  to  edema 
within  the  stratum  spongiosa  layer.   There  may  be  early  vesicle 
formation  in  this  region,  also. 

Trachea  --  Much  of  the  tracheal  epithelium  has  undergone  a  deep 
basophilic  change.   The  epithelium  is  also  markedly  disorganized. 
There  is  little  to  no  inflammation  within  the  trachea,  however, 
the  epithelium  does  appear  to  have  undergone  an  acute  necrosis. 

Proventriculus  --  There  appears  to  be  a  minimal  degree  of  a 
basophilic  discoloration  or  degeneration  to  a  few  areas  within 
the  kaolin  layer  of  the  ventriculus.   The  deeper  glandular  layer 
of  the  ventriculus  and  muscular  layers  are  within  normal  limits. 

Foot  --  Two  sections  of  foot  are  examined.   The  first  section  is 
from  the  distal  part  of  the  leg  where  a  darkish  area  was  observed 
grossly.   This  does  appear  to  be  an  ulcerated  area  characterized 
by  necrosis  or  burning  of  the  epidermis,  submucosa,  and  the 
deeper  collagen  layer  of  skin.   This  area  is  characterized  by 
deep  basophilia  of  the  tissue  with  a  slight  loss  of  cellular 
detail.   There  is  no  inflammation  in  this  region.   The  web  of  the 
toe  is  relatively  free  of  any  type  of  inflammatory  reaction. 
Many  of  the  vessels  are  filled  with  erythrocytes  that  are  washed 
out  and  many  of  the  cells  appear  to  have  lost  some  of  their 
nuclear  detail. 

Skin  --  This  section  of  skin  is  from  the  body  wall.   This  section 
does  contain  a  large  ulcerated  area  that  is  characterized  by  deep 
basophilic  discoloration  and  loss  of  cellular  detail.   These 
areas  are  suggestive  of  burns. 

Soft  palate  --  This  section  contains  numerous  large  mucus  crypts. 
Several  of  the  crypts  are  infected  and  contain  numerous  inflamma- 
tory cells  that  are  surrounded  by  an  extensive  number  of  lympho- 
cytes and  plasma  cells.   In  some  areas,  the  orifice  of  these  tips 
appear  to  be  slightly  plugged  with  a  yellow  granular  crystalloid- 
like material.   This  is  the  same  material  that  has  been  seen  in 
many  parts  of  the  body.   This  crystalloid  material  is  probably 
condensation  of  some  type  of  salt  from  the  water.   The  epithelium 
in  this  area  has  undergone  marked  separation  and  early  blister 
formation. 
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Ventriculus  --  This  second  section  of  vencriculus  is  totally 
different  from  the  first  one  described.   This  section  has  under- 
gone extensive  kaolin  degeneration.   The  upper  region  of  the 
glandular  layer  of  the  ventriculus  is  necrotic  and  has  undergone 
a  deep  basophilic  change  and  cells  are  markedly  vacuolated.   This 
is  a  relatively  acute  area  of  kaolin  and  glandular  necrosis. 

Small  intestine  --  This  section  has  undergone  advanced  autolysis 
and  is  extremely  difficult  to  interpret. 

Eyes  --  Both  eyes  are  examined  histologically.   The  corneas  in 
these  two  eyes  are  relatively  thin  but  show  evidence  of  edema, 
especially  in  the  posterior  aspects  of  the  cornea.   The  superfi- 
cial corneal  epithelium  has  undergone  a  deep  dark  basophilic 
change  and  there  is  extensive  loss  of  cellular  detail.   The 
epithelium  around  the  limbal  junction  is  markedly  vacuolated  and 
has  undergone  this  bluish  discoloration.   Many  of  the  cells  of 
the  conjunctiva  have  lost  their  normal  structure.   The  posterior 
aspect  of  the  eye  is  within  normal  limits. 

BACTERIOLOGY:   Lung  tissues  from  bird  A  revealed  a  heavy  growth 
of  two  fungi,  Aspergillus  and  Rhizopus.   Pasteurella  sp .  were  not 
isolated  from  the  liver  of  either  bird. 

TOXICOLOGY:   Attached. 

DIAGNOSIS: 

Bird  A_L 

1.  Pneumonia,  multifocal,  necrotizing,  moderate  lung 

associated  with  fungus  typical  of  aspergillosis. 

2.  Nephrosis,  necrotizing,  tubular,  mild,  multifocal  kidney. 

3.  Hepatocellular  swelling,  mild,  diffuse,  liver  with  bile 

inspissation,  liver. 

4.  Blisters,  mild,  superficial,  squamous  epithelial  layer, 

mid  region,  esophagus. 

5.  Washed  out  appearance/loss  of  basophilia,  glandular  epitheli- 

um, proventriculus . 

6.  Degeneration,  diffuse,  kaolin  layer,  ventriculus. 

7.  Acute  necrosis,  epithelial  layer,  trachea. 

8.  Excessive  mucus  production/degeneration,  epithelial  edema, 

soft  palate. 

9.  Necrosis/cellular  swelling,  severe,  diffuse,  conjunctiva 

and  cornea,  eyes. 
Bird  Bj. 

1.  Necrosis,  moderate,  diffuse,  superficial  layers,  esophagus, 

proventriculus  and  ventriculus . 

2.  Tubular  necrosis,  mild,  diffuse,  kidney. 

3.  Edema,  diffuse,  severe,  lung. 

4.  Ulceration,  skin,  multifocal,  skin  of  foot  and  skin  of  body. 
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5.   Keratitis/ con-iunccivicis ,  acute,  necrotizing,  eyes,  bilater- 
ally. 


'^■/ :  icA^-^ 


Terry  R.  'Spraker,  DVM/PhD 


Typed:  11/27/95  Im 
11-18-95  ml 
1-3-96  ea 
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COLORADO  VETERINARY  DIAGNOSTIC  LABORATORIES 
College  of  Veterinary  Medicine  and  Biomedical  Sciences 
Colorado  State  University   Fort  Collins,  CO  80523-1644 
970-491-1281   FAX  970-491-0320 


LABORATORY 


OWNER :    ENSR 
VET :     NONE 
SPECIES:    AVI 
BREED:    SNOW  GEESE 


RESULTS 

DL  Accession: 


956-12251 


Sample  Received:  11/16/1995 
Diagnostician:  TRS 


Ipecimen 


Results 


Comment  Code 


AEROBIC  CULTURE 

LIV  0001 

no  significant  growth 

LUNG  0001 

no  growth 

LIV  0002 

no  growth 

LUNG  0002 

no  growth 

FDNGAL  CULTURE 

LUNG  0001 

see 

cotimients 

LUNG  0  002 

see 

comments 

ARSENIC 

KID  0001 

Dry 

Weight 

Analysis 

3 .3  7ppm 

LIV  0001 

Dry 

Weight 

Analysis 

2 .52ppm 

KID  0002 

Dry 

Weight 

Analysis 

3 .25ppm 

LIV  0002 

Dry 

Weight 

Analysis 

2 . 56ppm 

CADMIUM 

KID  0001 

Wet 

Weight 

Analysis 

2 . 2ppm 

LIV  0001 

Wet 

Weight 

Analysis 

1 . Oppm 

KID  0002 

Wet 

Weight 

Analysis 

1 . 6ppm 

LIV  0002 

Wet 

Weight 

Analysis 

0 . 9ppm 

COPPER 

KID  0001 

Dry 

Weight 

Analysis 

155ppm 

LIV  0001 

Dry 

Weight 

Analysis 

67  8ppm 

KID  0002 

Dry- 

Weight 

Analysis 

69  .  5ppm 

LIV  0002 

Dry 

Weight 

Analysis 

ISlppm 

SOD  NONSTAINED 

FEAT  Dry  Weight  Analysis   16.2ppm 

SOD  STAINED  FEATHER  Dry  Weight  Analysis   499ppm 

CYANIDE 

LUNG  0001  None  Detected 

LUNG  0002  None  Detected 

IRON 

KID  0001  Dry  Weight  Analysis 

LIV  0001  Dry  Weight  Analysis 

KID  0002  Dry  Weight  Analysis 

LIV  0002  Dry  Weight  Analysis 

SOD  NONSTAINED  FEAT  Dry  Weight  Analysis 

SOD  STAINED  FEATHER  Dry  Weight  Analysis 

LEAD 

KID  0001  Wet  Weight  Analysis 

LIV  0001  Wet  Weight  Analysis 

KID  0002  Wet  Weight  Analysis 

LIV  0002  Wet  Weight  Analysis 

MANGANESE 

KID  0001  Dry  Weight  Analysis 


AS  6 
AS  6 
AS  6 
AS  6 

CD  3 
CD2 
CD  3 
CD  2 

CuQ 
CuP 
CuQ 
CuP 


506ppm 

IR9 

4  27ppm 

IRS 

424ppm 

IR9 

27  8ppm 

IR8 

117ppm 

10, 410ppm 

0  .  3ppm 

LDE 

0 . 4ppm 

T.DE 

0 . 4ppm 

LDE 

0 . 2ppm 

LDE 

46  .  Oppm 

ENS000048562 

MN4 

LIV  0001  Dry  Weight  Analysis 

KID  0002  Dry  Weight  Analysis 

LIV  0002  Dry  Weight  Analysis 

SOD  NONSTAINED  FEAT  Dry  Weight  Analys 
SOD  STAINED  FEATHER  Dry  Weight  Analys 
MERCURY 

Wet  Weight  Analysis 
Wet  Weight  Analysis 
Wet  Weight  Analysis 
Wet  Weight  Analysis 


KID  0001 
LIV  0001 
KID  0002 
LIV  0002 
SELENIUM 
KID  0001 
LIV  0001 
KID  0002 
LIV  0002 
ZINC 
KID  0001 
LIV  0001 
KID  0002 
LIV  0002 


Dry  Weight  Analysis 
Dry  Weight  Analysis 
Dry  Weight  Analysis 
Dry  Weight  Analysis 


Dry  Weight  Analysis 
Dry  Weight  Analysis 
Dry  Weight  Analysis 
Dry  Weight  Analysis 
SOD  NONSTAINED  FEAT  Dry  Weight  Analys 
SOD  STAINED  FEATHER  Dry  Weight  Analys 
FA  TEST,  CHLAMYDIA 


97.5  ppm 

2  4  8ppm 
184ppm 

is   5 . 22ppm 
is   3  07ppm 

0 .03ppm 
0 .02ppm 
0 .03ppm 
0 .02ppm 

2 .4  0ppm 
2 . 74ppm 
4 . 26ppm 
5 . 14ppm 

527ppm 
692ppm 

3  98ppm 

312ppm 
is   4  6.2ppm 
is   705ppm 


LUNG  0001 
SOD  0001 
SPL  0001 
LIV  0002 
LUNG  0002 
SPL  0002 
REFERRAL  LAB 
MISC  0001 


Negative 
Negative 
Negative 
Negative 
Negative 
Negative 

University  of  California'* 


MN3 
MN4 
MN3 


MEG 
ME5 
ME6 
ME  6 


SER 

SER 

ZIE 
ZID 

ZIE 
ZID 


COMMENT  CODE 


COMMENT  NARRATIVE 


AS6  ARSENIC  Diagnostic  level:   Goose:   Liver  Sc   Kidney  (DW)  - 
normal,  <  2.0  ppm. 

CD2   CADMIUM  Diagnostic  level:   Goose:   Liver  (WW)  -  normal,  < 
0 . 6  ppm . 

CD3   CADMIUM  Diagnostic  level:   Goose:   Kidney  (WW)  -  normal,  < 
2 . 0  ppm . 

CuP   COPPER  Diagnostic  level:   Goose:   Liver  (DW)  -  normal, 
24.0-120  ppm. 

CuQ  COPPER  Diagnostic  level:   Goose:   Kidney  (DW)  -  normal, 
12.0-36.0  ppm. 

IR8   IRON  Diagnostic  level:   Goose:   Liver  (DW)  -  normal, 
800-2, 000  ppm. 

IR9   IRON  Diagnostic  level:   Goose:   Kidney  (DW)  -  normal, 
600-1,400  ppm. 

LDE  LEAD  Diagnostic  level:   Goose:   Liver  &  Kidney  (WW)  -     ENS000048563 
normal,  <  2.0  ppm. 


ME5   MERCURY  Diagnostic  level:   Canine:   Liver  &  Kidney  (WW) 


normal,  <  0.1  ppm. 

ME6   MERCURY  Diagnostic  level:   Goose:   Liver  i  Kidney  (WW)  - 
normal,  <  0.1  ppm. 

MN3   KiANGANESE   Diagnostic  level:   Goose:   Liver  (DW)  -  normal, 
8-24  ppm. 

MN4   MANGANESE   Diagnostic  level:   Goose:   Kidney  (DW)  -  normal, 
6-16  ppm. 

SER   SELENIUM  Diagnostic  level:   Goose:   Liver  (DW)  -  1.40-5.20 
ppm. 

ZID  ZINC  Diagnostic  level:   Goose:   Liver  (DW)  -  normal,  100-440 
ppm. 

ZIE   ZINC  Diagnostic  level:   Goose:   Kidney  (DW)  -  normal, 
56.0-128  ppm. 


SPECIAL  NOTES 

1  At  least  two  fungal  types  isolated  in  heavy 
growth-Aspergillus  sp  and  Rhizopus  sp. 

2  Please  note  that  there  is  no  published  normal  concentration 
of  selenium  in  goose  kidney  available.   Normal  kidney 
selenium  concentrations  for  poultry  range  from  2.00-4.80  ppm, 
dry  weight  basis. 

3  ♦Referral  results  from  the  University  of  California: 

No  organophosphate  or  organochlorine  pesticides  detected, 
see  attatched  sheets. 

4  Please  note  that  normal  poultry  feathers  contain  the 
following  concentrations  on  a  dry  weight  basis:   Cu,  10-15 
ppm;   Fe,  8  0-18  0  ppm,-   Mn,  4-11  ppm,-   and  Zn,  60-3  00  ppm. 

5  No  fungus  isolated  from  tissues  submitted  on  11/18/95 


ENS000048564 
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FAX  tc  -.CCLOF^.DO  STATE  UNIVERSirY 


70  491-0320 


UNIVERSIIT  OF  CALIFORNIA 
VETERINARY  DIAGNOSTIC 
LABORATORY  SYSTEM 

P.O.  Box  1770 
Davis,  CA  95617 
(916)  752-8700 


ACCESS I0N#:D9 509 :Cc 

Districc : 

County:  CO  COLORADO 

Cdse  Coord inacor:  SNEWMAX>J 


Submitter 

COLORi'.DO  Sr.ATE  UNIVERSITY 
V£TERI!'ARY  ^lAG.NOSTIC  LAB 
200  V7EST  DRAKE  #EiOO 
FORT  COLLINS,  CO  60523 
(970)  491-1231 


Owner: 

.-.■'ONE  c-iVir; 

^OMPLETr  C/.lli'£R 

-r;:-(.;R:-'iA?iO';  nor  pfovided 

-SEE  PEFERtMCJ;, 


Agent  or  Collector: 
Reference  h'umber:  956-12251 


SpecL:T'.ens  submitted:  2  F.AT,  2  BP_rI"; 


FINAL    REPORT 


r^ate   Taken 
Dnre   .deceived 


G.iJ-lE  3IRDS 

11/16/95 
12/06/95 


';o~c-  reportea:  .2/12/95 


Hle-rtro'? .call y  si^.-ied  hr- 
Scott  Kewman,  DVM 


LABORATORY  FINDINGS/DIAGNOSIS: 

No  organophosphate  cr  crcar.ochlor  L:;=^ 


, '^l;;^-  n.-rtfrL-r 


CLINICAL  HISTORY: 

."Jo  hiatory  given. 


SPECIMEN  SUMMARY: 
Specimen        Breed 
Type 


3RAIN 
FAT 


GOOSE 
GOOSE 


ID 


Age 


Sex 


Qty 


MultiDi'S  7?z 


TOXICOLOGY; 

The  brain  and  fat  saraples  contain  no:^e  •.•f  t.',*'  listed  C;ignrr,p!-.o£pi"iat.e  or 
organochlorine  pesticides  in  concenr  r  jt  io- i  ;-v  =  i.r^t  tt,.xr,    -.re  stated 
detection  limits.   i-IDL  =  method  detecti-or  lir.L'"  i  lowest  c-onceiit  rat  icn 
detectable  by  our 
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ORGANOCHLORINE    INSECTICIDES-EXTENDED    SCREEN 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-12251B 


Aldria 

MDL   .  3  5  ppm 

ilot  Detected 
Not  Detected 


BBC 

.05  ppm 

Mot  Detected 

Mot  Derec'.ed 


Chlordane 

. 25  ppm 

Not  Detected 

N'ot  Detected 


p , p ' DDD 

.  1  ppm 

Not  Detected 

Not  Detected 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-122513 


o,p'DDD 

MDL   .  1  ppm 

Not  Detected 
Mot  Detected 


p,p' DDE 

.  1    ppm 

r^'ot    Detected 

;Jot    Detected 


o.p'DDE 

.  1     ppiT> 

Kz-f    Detected 
Hot  Detecnea 


p.p'DDT 

.  1  ppm 

Not  Detertea 

Not  Detected 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-12251B 


o , p ' DDT 

MDL   . 1  ppm 

tJot  Detected 
Not  Detected 


Diccfol 

.  i  ppiri 

Not  netected 

Not  Detettsd 


Dieldrin 

.  0  5  ppm 

Not  Detected 

Not  Detected 


Endosulfan  I 

.05  ppm 

Not  Detected 

Not  Detected 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-12251B 


Eodosuifaa  II 

MDL   .  Z  5  ppm 

Not  Detected 
Not  Detected 


Endri.D 

.  0  5    pptn 

Not    Detectt^d 

Not    Detected 


Gamna    CLj.urdaae 

.05    ppm 

Not  Detected 

Not  Detected 


HCB 

.05  ppm 

N'ot  Detected 

Not  Detected 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-12251B 


Heptachlor 

MDL   . 0  5  ppm 

Not  Detected 
Not  Detected 


Heptachlor  Epox 

.05  ppm 

Not  Cerected 

Not  Detecr.sd 


Liudaoe 

.05  ppm 

.Not  Detected 

Not  Detected 


Hethoxychlor 

.05  ppm 

Not  Detected 

Not  Detected 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-12251B 


Mirex 

MDL   . 0  5  ppm 

Not  Detected 
Not  Detected 


Toxaphene 

2  ppm 

Not  Detected 

Not  Detectea 


FAT 

SPECIMEN. ID 

956-12251A 

956-12251B 


Aldrin 

MDL   . C  5  ppm 

Not  Detected 
Not  Detected 


BHC 

. C  5  ppm 

Not  Detected 

Not  Detected 


Chlordane 

.25  ppm 

Not  Detected 

Not  Detected 


p,p'DDD 

.  1  ppm 

Not  Detected 

Not  Detected 


FAT 

SPECIMEN. ID 

956-12251A 

956-12251B 


o , p ' DDD 
MDL   . 1  ppm 

Not  Detected 
Not  Detected 


p,p'DDE 

.  1  ppm 

t.'ot  Detected 

Not  Detected 


o, p'DDE 

.  1  ppm 

Not  Detected 

Not  Tetected 


p , p ' DDT 

.  1  ppm 

Not  Detected 

Not  Detected 


FAT 

SPECIMEN. ID 

956-12251A 

956-i2251B 


o , p ' DDT 

MDL   . 1  ppm 

Not  Detected 
Not  Detected 


Diccfol 

.  1  ppm 

Not  Detected 

Not  Detected 


Dieldrin 

. 05  ppm 

Not  Detected 

Not  Detected 


Endosulfan  I 

.05  ppm 

Not  Detected 

Not  Detected 


FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


Endosulfan  II 

MDL   .  05  ppm 

Not  Detected 
Not  Detected 


Endrin 

. 0  5  ppm 

Not  Detected 

Not  Detected 


Gaona  Chlordane 

.  0  5  ppra 

Not  Detected 

Not  Detected 


HCB 

.05   ppm 

tfot    Detected 

Not   Detected 
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FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


Heptachlor 

HDL   . ; 5  ppm 

:.'ot  Detecred 
N'ot  Detected 


Heptachl.c.*-  Epox  Lindane 

.  3  5  ppcr  .  05  ppm 

riot  Detected  Not  Detected 

.'iot  Detected  iioc  Detectea 


Methoxychlor 

.05  ppm 

Hot  Detected 

riot   Detectea 


FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


Mirex 

MDL   . 3  5  ppm 

Not  Detected 
Not  Detected 


Toxaphene 

2  ppm 

Not  Detected 

Hot  Detected 


ORGANOPHOSPHATE  IIISECTICIDES-EXTENDED  SCRZEU 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-12251B 


ACEPHATE 

MDL   .  35  ppm 

Not  Detected 
Not  Detected 


ASINI'KOt-METHr;, 

.  0  5    pprr 

N'ot    3et=-ct;5d 

[Jot    'je'-ecren 


CARBOI'HENOTHION 

. 0  5    ppm 

:;at    Detected 

riot    Detected 


CHLORFENVINPHOS 

.05  ppm 

N'ot  Detected 

Not  Detected 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-12251B 


CHLORPYRIFOS 

MDL   . 3  5  ppm 

-Not  Detected 
Not  Detected 


COUMAPHOS 

. 0  5  ppm 

Not  Detected 

l!ot  Detected 


CROTOXYPHOS 

. 05  ppm 

Mot  Detected 

;-'ot  Detected 


CRUFORMATE 

. 0  5  ppm 

Not  Detected 

Not  Detected 


BRAIN 

SPECIMEN. ID 

956-12251A 

956-12251B 


DDVP 

MDL   . 35  ppm 

Not  Detected 
Not  Detected 


DEF 

.  35  t'pm 

Not  C-2tected 

Not  Detected 


DEMETON 
. 05  ppm 

Mot  Detected 
Not  Detected 


DIAZINON 

.05  ppm 

Not  Detected 
Not  Detected 


BRAIN 

SPECIMEN. ID 

956-12251A 

956-12251B 


DICROTOPHOS 

MDL   . 3  5  ppm 

Not  Detected 
Not  Detected 


DIMETHOATE 

.  C  5  ppm 

Net  Ce*. scced 

■-'ot  Detected 


DIOXATRION 

.  2  ppm 

Not  Detected 

r;ot  Detected 


DISULFOTON 

. 0  5  ppm 

Not  Detected 

Not  Detected 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-12251B 


EPN 

HDL   . 3  5  ppm 

Not  Detected 
Not  Detected 


ETEION 

.  0  5  ppni 

Not  Detected 

Not  3  ;vec'.ed 


ETHOPROP 

.35  pp.Ti 

Not  Detected 

:;ot  Detected 


FENAMIPHOS 

.05  ppm 

Not  Detected 

Not  Detected 


BRAIN 

SPECIMEN. ID 

956-12251A 

956-122S1B 


FENSULFOTHION 

MDL   . 3  5  ppm 

Not  Detected 
Not  Detected 


FENT3.T0N 

.05  ^.pm 

■'ot  Pe^ecre-d 

Net  DetTCted 


FONOPHOS 

.  05  ppm 

Not  .detected 

.*;ot  Detected 


ISOFENPHOS 

.05  ppm 

Not  Detected 

Not  Detected 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-12251B 


MALATHION 

HDL   . 3  5  ppm 

Not  Detected 
Not  Detected 


METEAISIDA^HOS 

.  3  5  ppm 

N'ct  Detected 

Not  D-L-te'.-ted 


METHIDATEION 

. C  5  ppm 

Not  Detected 

Not  Detected 


hiETHYL  PARATHIO 
.05  ppm 

Not  Detected 
Not  Detected 


BRAIN 

SPECIMEN. ID 
956-I2251A 
956-12251B 


MEVINPHOS 

MDL   . 3  5  ppm 

Not  Detected 
Not  Detected 


MONOCROTOPHOS 

.05  ppm 

Not  Detected 

Not  Detected 


NALED 

. 05  ppm 

Not  Detected 

Not  Detected 


PARATHION 

.  05  ppm 

Not  Detected 

Not  Detected 
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BRAIN 

SPECIMEN. ID 
956-12251A 
956-12251B 


P HO RATE 
(■IDL   .  2  5  ppm 

Ilot  Detected 
Hot  Detected 


PBOSALONE 

.05  ppm 

Mot  Detected 

f.'ot  Detected 


PHOSMET 

. 05  ppm 

:.'ot  Detected 

riot   Detected 


PHOSPHAMIDON 

. 0  5  ppm 

Not  Detected 

Not  Detected 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-122518 


PROFENOPHOS 

HDL   . 3  5  ppm 

■:Jot  Detected 
Not  Detected 


PROPETAMPHOS 

. 0  5  ppm 

Not  Detected 

U'ot  Deterred 


RONNEL 

. 0  5  ppm 

Hot  Detected 

Not  Detected 


TERBUFOS 

. 0  5  ppm 

Not  Detected 

Hot  Detected 


BRAIN 

SPECIMEN. ID 
956-12251A 
956-12251B 


TETRACHLORV I NP  fl 

HDL   . 0  5  ppm 

Not  Detected 
Not  Detected 


TRIAZOPHOS 

. 0  5  ppm 

Not  Detected 

U'or  Detected 


FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


ACEPHATE 

MDL   .35  ppm 

Not  Detected 
Net  Detected 


A Z INP HOS -MEXH VL 

.05  ppm 

riot  Detected 

\'ct  Detectec 


CARBOPHENOTHIOH 

.05  ppm 

Not  Detected 

N'it  Detected 


CHLORFEirVINPHOS 

. 0  5  ppm 

Not  Detected 

Not  Detected 


FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


CHLORPYRIFOS 

HDL   . 35  ppm 

Not  Detected 
Not  Detected 


CO'JMAPHOS 

.  0  5  ppm 

Mot  Detec-ed 

r;ot  Detected 


CROTOXYPHOS 

. 05  ppm 

Mot  Detected 

Not  Detected 


CRUFORMATE 

.05  ppm 

Not  Detected 

Not  Detected 


FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


DDVP 

HDL   . 3  5  ppm 

Mot  Detected 
Not  Detected 


DEF 

.05  ppm 

Not  Detected 

Mot  Detected 


DEHETON 

. 0  5  ppm 

Not  Detected 

Not  Detected 


DIAZINON 

.05  ppm 

Not  Detected 

Not  Detected 


FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


DICROTOPHOS 
l-tDL   .  35  ppm 

Not  Detected 
Not  Detected 


DIMETEOATE 

. 3  5  ppm 

N.ot  Detected 

Not  Detected 


DIOXATHION 

.  2  ppm 

Not  Detected 

Not  Detected 


DISULFOTON 

.05  ppm 

Not  Detected 

Not  Detected 


FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


EPN 

HDL   . 3  5  ppm 

Not  Detected 
Not  Detectec 


ETHION 

.05  ppm 

Not  Detected 

Net    Dete'jtred 


ETHOPROP 

. 05  ppm 

Not  Detected 

Not  Detected 


FENAMIPHOS 

.05  ppm 

Not  Detected 

Not  Detected 


FAT 

SPECIMEN. ID 

956-12251A 

956-12251B 


FENSULFOTHION 

HDL   . 0  5  ppm 

Not  Detected 
Not  Detected 


FENTHIOll 

.05    ppm 

Not  Detected 

Not  Detected 


FONOPHOS 

. 05  ppm 

Not  Detected 

Not  Detected 


ISOFENPHOS 

.  0  5  ppm 

Not  Detected 

Not  Detected 


FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


HALAXHION 

HDL   .35  ppm 

rJot  Detected 

Not  Detected 


METHAMIOAPHOS 

. 0  5  ppm 

Not  Detected 

Not  Detected 


METHIDATHION 

. 0  5  ppm 

Not  Detected 

Not  Detected 


MEIBYL  PARAXniO 

.05  ppm 

Not  Detected 
Not  Detected 


FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


IffilVINPHOS 

MDL       . 35    ppm 

Not  Detected 
Not  Detected 


MONOCROTOPHOS 

.05  ppm 

Not  Detected 

Not  Detected 


NALED 

. 05   ppm 

Not    Detected 

Not   Detected 


PARATHION 

.05   ppm 

Not   Detected 

Not  Detected 
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FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


P BORATE 

MDL   .  :  5  ppm 

"ot  Detectsd 
:Jot  Detected 


PHOSALONE 

. 2  5  ppm 

;.'it  C&tec'ted 

r.'cc  Detected 


PHOSJIET 

. 35  ppm 

Mot  Detected 

Not  Detectea 


PHOSPHAMIDON 

.05  ppm 

Not  Detected 

Hot  Detected 


FAT 

SPECIMEN. ID 
956-12251A 
956-122S1B 


PROFENOPHOS 

MDL   . C  5  ppm 

Hot  Detected 
Kot  Detected 


PROPETAJiPHOS 

.05  ppm 

r.'ot  Dececcfcd 

:JGt  Detected 


RONNEL 

.05  ppm 

Not  Detected 

Hot  Detected 


TERBUFOS 

.05  ppm 

Wot  Detected 

Not  Detected 


FAT 

SPECIMEN. ID 
956-12251A 
956-12251B 


TETRAC  HLORV I NP  H 

MDL   . 0  5  ppm 

Not  Detected 
Kot  Detected 


TRIAZOPHOS 

. 0  5  ppm 

Net  Detected 

:.'ot  De-ected 
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COLORADO  VETERINARY  DIAGNOSTIC  LABORATORY 

College  cf  Veterinary  Medicine  and  Biomedical  Sciences 

Colorado  State  University,  Fort  Collins,  CO  80523 

Phone  303-491-1281 
Fax    303-491-0320 


DL#:  956-13011 
Date:  11-29-95 

Vet/Clinic:  Hill  Stubblef ield/NA 

Owner :   NA 

Animal  ID:   Geese         Date  Specimen  Taken:  NA 

Species:  Avian      Breed:  Geese    Age:  Yng       Sex:  M 

History:    These  are  four  geese  that  were  found  on  a  copper  mine 
in  Montana . 

NECROPSY:   Bird  A;   Integument :   Most  of  the  feathers  on  the 
ventral  aspect  of  the  body,  neck  and  head  are  covered  with  a 
yellowish  discoloration.   This  yellowish  discoloration  is  also 
prevalent  on  the  feet  and  distal  portion  of  the  legs.   There  is 
an  abundance  cf  adipose  tissue  v;ithin  the  subcutaneous  tissues. 

Cardiovascular  system:   The  heart  is  normal  in  size,  shape  and 
color . 

Respiratory  system:   The  trachea  is  normal.   The  lungs  are 
extremely  edematous  and  the  ventral  aspects  of  the  lungs  have  a 
gray  appearance. 

Digestive  system:   The  mucosal  surface  of  the  mouth  has  a  light 
brownish,  yellowish  discoloration.   The  epithelium  of  the  esopha- 
gus is  sloughed  in  a  few  areas.   There  are  a  few  erosions  at  the 
proventricular/ ventricular  junction.   The  kaolin  layer  of  the 
ventriculus  is  yellow.   The  ventriculus  and  proventriculus  are 
empty  except  for  a  small  amount  of  grit.   The  rest  of  the  diges- 
tive system  appears  to  be  relatively  normal.   There  is  an  abun- 
dance of  adipose  tissue  within  the  abdominal  cavity. 

Lymphohemopoietic  svstem:   The  spleen  is  normal  in  size,  shape 
and  color. 

Urogenital  system:  This  is  an  immature  male  and  the  testes  are 
normal  and  relatively  small.  The  kidneys  are  slightly  pale  and 
are  covered  v/ith  an  abundance  of  adipose  tissue. 

Musculoskeletal  system:   The  muscle  is  of  normal  amount  and 
color . 

Endocrine  svstem:  Thyroid  glands  are  normal  in  size,  shape  and 
color . 


ENS000048570 


Page  2 
DL  13011 

Nervous  system:   Brain  is  normal. 

Special  senses :   The  conjunctiva  of  the  eyes  have  this  yellowish 
discoloration  that  is  probably  the  same  material  that  is  observed 
on  the  feathers . 

Bird  Bj.   Inteaument :   The  feathers  of  the  chest,  abdomen,  'neck 
and  head  have  a  yellowish  to  light  brownish  discoloration.   The 
conjunctiva  of  the  eyes  also  contain  this  yellowish  discolor- 
ation.  The  feet,  especially  the  lower  webs  and  metatarsal 
region,  have  a  mild  yellowish  discoloration.   There  is  an  abun- 
dance of  adipose  tissue  within  the  subcutaneous  tissues  of  this 
bird. 

Cardiovascular  system:  The  heart  is  normal  in  size,  shape  and 
color . 

Respiratory  system:  The  trachea  is  within  normal  limits.  The 
lungs  are  markedly  edematous  and  the  ventral  half  of  the  lungs 
have  a  grayish  pale  discoloration. 

Digestive  system:   The  mouth  of  this  bird  has  a  yellowish  discol- 
oration.  The  epithelium  of  the  esophagus  has  sloughed.   There 
are  several  erosions  at  the  ventricular/proventricular  junction. 
The  ventricular  kaolin  layer  is  stained  green.   The  proventricu- 
lus  and  ventriculus  are  empty  except  for  grit .   The  remaining 
small  and  large  intestines  are  relatively  normal.   There  is  an 
abundance  of  adipose  tissue  throughout  the  mesenteries.   The 
spleen  is  normal  in  size,  shape  and  color.   The  testes  are  small 
and  considered  normal.   The  kidneys  are  covered  with  a  moderate 
amount  of  fat .  _  •     . 

Musculoskeletal  system:   The  muscle  and  bones  are  within  normal 
limits . 

Endocrine  system :   Thyroids  are  normal . 

Nervous  system:   The  brain  is  normal. 

Bird  C  &  Dj.  The  gross  lesions  in  birds  C  &.  D  are  identical  to 
the  ones  in  A  and  B. 

HISTOPATHOLOGY:   Bird  A /Slides  1-4/22-1,  22-2  .   Lungs  --  The 
lungs  are  characterized  by  having  a  sharp  line  of  demarcation 
between  the  dorsal  aspect  and  the  ventral  aspect  of  the  lungs. 
The  dorsal  aspects  of  tiie  lungs  appear  to  be  relatively  normal. 
The  erythrocytes  located  within  capillaries  of  the  dorsal  aspect 
of  the  lungs  still  contain  a  small  to  moderate  amount  of  cyto- 
plasm/hemoglobin, therefore,  are  stained  relatively  pink,  whereas 
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the  ventral  aspects  of  the  lungs  are  characterized  by  a  total 
loss  of  eosmophilia  of  the  erythrocytes.   Peribronchi  withm 
this  region  are  all  open.   Dccasionally ,  there  are  small  amounts 
of  material  that  may  have  been  aspirated  into  the  lungs .   In  this 
region,  there  is  a  moderate  degree  of  edema  within  some  of  the 
alveolar  spaces.   This  edema  was  noted  on  the  gross  exam.   in 
some  of  the  peribronchi,  there  is  unidentified  foreign  material. 
In  some  areas,  the  material  has  a  gray-brownish  color  that  is 
similar  to  some  of  the  material  that  has  been  observed  on  the 
surface  of  the  tissues  of  the  birds. 

Kidneys  --  There  is  a  moderate  number  of  tubules  that  have 
undergone  acute  tubular  necrosis  within  the  kidney.   There  is 
little  reaction  associated  with  these  areas  of  tubular  necrosis. 
In  other  areas,  the  amount  of  tubular  necrosis  is  more  severe. 
The  tubules  that  appear  to  be  affected  are  the  convoluted  tu- 
bules.  Occasionally,  small  areas  of  mineralization  can  be  found. 

Liver  --  No  significant  lesions  (NSL) .   The  liver  has  undergone  a 
moderate  degree  of  autolysis  and  it  has  been  frozen  making  it 
fairly  difficult  to  interpret,  however,  there  does  appear  to  be 
inspissation  of  bile  in  some  of  the  areas.   This  is  characterized 
by  small  brownish  granular- like  material  in  between  hepatocytes . 
It  is  difficult  to  tell  if  there  is  any  necrosis  within  the  liver 
due  to  the  degree  of  autolysis. 

Testes  --  The  testes  are  immature  and  within  normal  limits. 

Intestines  --  The  intestines  have  undergone  an  extensive  autoly- 
sis . 

Heart  --  There  are  several  small  foci  of  lymphocytes,  plasma 
cells,  and  occasional  multinucleated  giant  cell  just  under  the 
epicardial  surface.   The  myocardium  is  within  normal  limits. 
There  is  also  a  relatively  large  pyogranuloma  within  the  myocar- 
dium.  This  pyogranuloma  is  filled  with  necrotic  debris  and  is 
surrounded  by  multinucleated  giant  cells.   The  outer  zone  of  this 
granuloma  is  composed  primarily  of  lymphocytes,  plasma  cells,  and 
macrophages.   An  acid-fast  stain  in  this  lesion  in  the  heart  did 
not  reveal  acid-fast  organisms.   A  GMS  stain  also  was  negative 
for  fungal  agents.   Whatever  the  cause  of  this  pyogranuloma,  the 
organism  now  appears  to  be  absent . 

Proventriculus  --  The  proventricular  glands  are  all  normal  in 
shape  and  structure,  however,  all  of  the  cells  are  deeply  eosino- 
philic in  color.   There  appears  to  be  edema  around  the  glands  of 
the  proventriculus.   At  least  one  of  the  glands  is  markedly 
dilated  and  contains  parasites  compatible  m  size  and  shape  with 
tetrameres .   .\t  the  proventricular  junction,  there  is  evidence  of 
necrosis  to  the  superficial  mucosal  layer.   There  is  a  mild 
accumulation  of  lymphocytes  within  this  region,  but  these  areas 
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are  proDably  normal  lymphoid  aggregates.   However,  che  I'-onphoid 
tissue  m  this  region  appears  co  have  undergone  necrosis'. 

Vencriculus  --  The  kaolin  layer  of  the  ventriculus  has  undergone 
extensive  degeneration  and  separation  and  disorganization.   The 
glandular  layer  of  the  ventriculus  is  relatively  normal.   There 
IS  one  cross-section  of  a  large  nematode,  probably  capillary,  at 
the  kaolin  glandular  junction  of  this  section  of  ventriculus. 

Skin  --  This  section  is  within  normal  limits. 

Bird  B/Slides  5-8 .   Kidneys  --  There  are  multifocal  areas  of 
tubular  necrosis  throughout  the  kidneys.   In  a  few  areas,  miner- 
alization of  tubules  is  present.   Occasionally,  mild  accumula- 
tions of  inflammatory  cells  can  be  found  v;ithin  some  of  the 
interstitial  tissues. 

Liver  --  The  liver  has  undergone  fairly  extensive  autolysis.   No 
histological  lesions  are  seen. 

Spleen  --  The  lymphoid  tissue  is  diffusely  mildly  depleted  and 
the  spleen  has  undergone  autolysis . 

Air  sacs  --  There  is  an  extensive  amount  of  a  basophilic  granular 
material  on  the  surface  of  the  air  sacs.   The  identification  of 
this  substance  is  not  determined  but  appears  to  be  like  mineral- 
ization . 

.Adrenal  gland  --  NSL. 

Ovary  --  The  ovary  appears  to  be  immature  and  within  normal 
limits . 

Small  intestines  --  NSL,  however,  the  intestines  have  undergone 
advanced  autolysis. 

Heart  --  NSL. 

Lungs  --  The  ventral  half  of  the  lungs  are  similarly  affected  as 
with  other  birds.   In  these  areas,  the  erythrocytes  all  within 
capillaries  are  totally  washed-out  whereas  the  erythrocytes  above 
this  line  that  was  observed  on  gross  exam  are  within  normal 
limits .   The  alveolar  spaces  are  open  and  there  is  no  evidence  of 
inflammation  within  the  ventral  portion  of  these  lungs.   This 
line  of  demarcation  was  evident  on  the  gross  exam  also.   There  is 
evidence  of  separation  of  the  tissue  of  the  lungs,  especially 
around  vessels,  suggesting  pulmonary  edema.   There  was  an  exten- 
sive amount  of  pulmonary  edema  observed  on  the  gross  exam. 
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Soft  palate  --  There  is  an  extensive  amount  of  sloughed  keratin 
on  the  surface  of  the  soft  palate.   This  is  associated  with 
sloughing  of  the  superficial  layer  of  epithelium  of  the  soft 
palate.   The  thickness  of  the  deeper  layers  of  soft  palate  are 
within  normal  limits.   The  mucus  glands  of  the  soft  palate  are 
filled  with  mucus  and  appear  to  be  relatively  normal. 

Proventriculus  --  This  section  has  undergone  advanced  autolysis 
and  is  extremely  difficult  to  interpret . 

Ventriculus  --  The  kaolin  layer  of  the  ventriculus  is  extremely 
pale  and  appears  to  have  undergone  degeneration.   There  are 
several  areas  m  which  there  is  moderate  hemorrhage  and  accumula- 
tion of  cellular  debris  within  the  deeper  layers  of  the  kaolin 
area  at  the  kaolin  glandular  junction.   These  lesions  appear  to 
be  relatively  acute.   There  is  another  area  in  which  there  is  a 
moderate  accumulation  of  cellular  debris  m  the  deeper  layers  of 
Che  kaolin  m  this  section  of  ventriculus.   There  is  one  dark 
basophilic  line  betv/een  the  affected  area  of  the  kaolin  and  the 
more  deeper  unaffected  area.   The  cause  of  this  degree  of  baso- 
philia or  perhaps  mineralization  was  not  determined. 

Small  intestines  --  Several  sections  are  examined  and  all  are 
within  normal  limits,  however,  these  sections  have  undergone 
advanced  autolysis. 

Bird  C /Slides  9-13 .   Kidneys  --  There  is  a  moderate  number  of 
tubules  that  have  undergone  severe  tubular  necrosis.   There  is 
little  to  no  inflammation  associated  with  these  tubules.   Convo- 
luted tubules  and  some  areas  collecting  duct  tubules  appear  to  be 
involved.   The  overall  severity  of  this  tubular  necrosis  is 
considered  severe.   Little  to  no ' inflammation  is  present  within 
the  interstitial  tissues . 

Spleen  --   The  lymphoid  tissue  of  the  soleen  is  severely  deplet- 
ed. 

Small  intestines  --  These  sections  have  undergone  autolysis.   No 
significant  lesions  are  noted. 

Liver  --  Liver  has  undergone  moderate  autolysis.   No  significant 
lesions  are  observed  m  this  section.   Some  of  the  cells  of  the 
liver  have  an  unusual  granular  texture  to  the  cytoplasm. 

Skeletal  muscle  --  NSL. 

Web  of  foot  --  There  is  an  accumulation  of  a  non- staining  debris 
on  the  surface  of  the  epithelium  of  the  foot.   There  is  also  one 
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small  area  of  necrosis  within  the  epichelium.  This  small  plaque 
is  a  plaque  of  necrotic  epithelial  cells.  There  is  no  inflamma- 
tion under  this  area  of  necrosis. 

Aorta  --  NSL. 

Ovary  --  The  ovaries  contain  numerous  small  ova  and  are  consid- 
ered to  be  normal. 

Adrenal  glands  --  NSL. 

Proventriculus  --  Some  of  the  glands  of  the  proventriculus  are 
dilated  and  the  proventricular  esophageal  junction  is  within 
normal  limits.   The  esophagus  has  undergone  autolysis  but  is 
otherwise  within  normal  limits. 

Heart  --  NSL. 

Lung  --  The  lesions  in  the  lung  in  this  bird  are  identical  to 
birds  A  and  B. 

Bird  D/Slides  14-17 .   Lungs  --  There  is  an  extensive  amount  of  a 
basophilic  material  within  some  of  the  bronchi.   This  may  be 
associated  with  aspiration  of  mineral  material  from  the  water. 
Several  sections  of  lung  also  have  this  washed-out  appearance. 
There  is  an  extensive  amount  of  edema  throughout  the  sections  of 
lung . 

Liver  --  There  does  appear  to  be  an  excessive  amount  of  nuclear 
debris  in  sinusoids,  some  of  which  are  probably  not  erythrocytic 
nuclei.   There  also  appears  to  be  an  excessive  amount  of  pigment 
within  biliary  canaliculi  in  a  few  areas  in  this  section.   There 
are  also  several  areas  in  which  there  appears  to  be  early  hepato- 
cellular necrosis.   In  these  areas,  the  nuclei  are  pyknotic  and 
the  cytoplasm  is  more  eosinophilic  than  what  would  be  expected. 

Kidneys  --  A  moderate  to  severe  number  of  tubules  have  undergone 
acute  tubular  necrosis.   The  tubules  involved  appears  to  be 
primarily  the  convoluted  tubules  but  occasionally  collecting 
ducts  can  also  be  found  that  appear  to  be  necrotic.   Occasional- 
ly, small  areas  have  a  basophilic  substance  within  the  cytoplasm 
that  appears  to  be  early  mineralization. 

Skeletal  muscle  --  There  appears  to  be  a  moderate  amount  of  edema 
between  the  skeletal  muscle  bundles.  There  also  appears  to  be  an 
increased  degree  of  separation  between  the  muscle  cells  as  if  the 
muscle  has  undergone  fairly  extensive  edema.  On  gross  exam,  some 
of  the  muscle  did  appear  to  be  soft  and  this  may  be  the  reason 
for  the  slight  soft  texture  to  the  muscle. 
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Heart  --  NSL. 

Ovaries  --  The  ovary  is  within  normal  limits.   The  ovary  does 
contain  a  relatively  normal  number  of  ova. 

Proventriculus  --  This  structure  has  undergone  advanced  autolysis 
but  is  within  normal  limits. 

Esophagus  --  There  is  an  extensive  degree  of  sloughing  of  the 
superficial  epithelium  of  the  esophagus.   The  deeper  layers  of 
epithelium  are  relatively  normal  and  the  mucus  glands  of  the 
esophagus  are  dilated  but  relatively  normal. 

Ventriculus  --  Two  sections  of  ventriculus  are  examined.   Both 
show  early  signs  of  degeneration  of  the  kaolin  layer  but  the 
glandular  layers  are  within  normal  limits. 

Skin  --  The  epidermis  is  of  normal  thickness.   There  is  a  moder- 
ate accumulation  of  a  brown  granular  pigment,  probably  some  type 
of  salt  on  the  surface  of  the  skin,  however,  there  is  no  evidence 
of  inflammation  in  these  regions.   Feather  follicles  are  within 
normal  limits. 

Small  intestines  --  Several  sections  are  examined  and  all  have 
undergone  moderate  to  severe  autolysis  but  no  specific  lesions 
are  discernible . 

Ventriculus  --  Another  section  of  ventriculus  is  examined  and 
lesions  are  similar  to  what  is  described  earlier. 

TOXICOLOGY:   Attached. 

DIAGNOSIS: 

Bird  A. 

1/Tubular  necrosis,  severe,  diffuse,  kidneys. 

2 /Pulmonary  edema,  severe,  diffuse,  lungs. 

3/Epicarditis ,  chronic  active,  with  large  pyogranuloma . 

4 /Degeneration,  severe,  multifocal,  kaolin  layer,  ventriculus. 

5/Diffuse  eosinophilia,  severe,  proventriculus. 

Bird  B. 

1/Severe  tubular  necrosis,  diffuse,  kidney. 

2 /Pulmonary  edema,  severe,  ventral  aspects  of  lungs. 

3 /Degeneration,  severe,  kaolin  layer,  ventriculus. 

Bird  C. 

1/Severe  tubular  necrosis,  diffuse,  kidneys. 
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Bird  D. 

1/Tubuiar  necrosis,  diffuse,  severe,  kidneys. 

2 /Pulmonary  edema,  diffuse,  severe,  lungs. 

3 /Edema,  diffuse,  moderate,  skeletal  muscle. 

4/Degeneration,  moderate,  kaolin  layer  of  ventriculus 


11  • 


I ,-  /ii/- 


Terry  R.  Spraker,  DVM/PhD 


Tvped:  12/11/95  Im 
12-18-95  ml 
1-3-96  ea 


January  9,  199  6 


Dr.  Bill  Stubblefield 

ENSR 

4413   West    LaPorte   Avenue 

Fort    Collins,    CO      80521 


DL#    956-13011 


ENS000048577 


COLORADO  VETERINARY  DIAGNOSTIC  LABORATORIES 
College  of  Veterinary  Medicine  and  Biomedical  Sciences 
Colorado  State  University   Fort  Collins,  CO  80523-1644 
970-491-1281   FAX  970-491-0320 


LABORATORY 


OWNER:    Spraker 

VET :     NONE 

SPECIES:    AVI 

BREED:    GEESE 

pecimen 

Re 

suits 

AEROBIC  CULTURE 

LIV  0001 

no  growth 

LUNG  0001 

Escherichia  coli 

LIV  0002 

no  growth 

LUNG  0002 

no  growth 

LIV  0003 

no  growth 

LUNG  0003 

no  growth 

LIV  0004 

Escherichia  coli 

LUNG  0004 

Escherichia  coli 

FUNGAL  CULTURE 

LUNG  0001 

see 

comments 

LUNG  0002 

see 

commnents 

LUNG  0004 

see 

comments 

ARSENIC 

KID  0001 

Dry 

Weight 

Analysis 

1 .2  9ppm 

LIV  0001 

Dry 

Weight 

Analysis 

0 .97ppm 

KID  0002 

Dry 

Weight 

Analysis 

0 . 81ppm 

LIV  0002 

Dry 

Weight 

Analysis 

1 . 94ppm 

KID  0003 

Dry 

Weight 

Analysis 

0 .5  9ppm 

LIV  0003 

Dry 

Weight 

Analysis 

1 . Olppm 

KID  0004 

Dry 

Weight 

Analysis 

0 . 63ppm 

LIV  0004 

Dry 

Weight 

Analysis 

0 . 8  5ppm 

CADMIUM 

KID  0001 

Wet 

Weight 

Analysis 

1 . Oppm 

LIV  0001 

Wet 

Weight 

Analysis 

1 . Oppm 

KID  0002 

Wet 

Weight 

Analysis 

0 . 7ppm 

LIV  0002 

Wet 

Weight 

Analysis 

0 . 8ppm 

KID  0003 

Wet 

Weight 

Analysis 

1 . 9ppm 

LIV  0003 

Wet 

Weight 

Analysis 

0 . 5ppm 

KID  0004 

Wet 

Weight 

Analysis 

0 . 8ppm 

LIV  0004 

Wet 

Weight 

Analysis 

0 . 7ppm 

COPPER 

KID  0001 

Dry 

Weight 

Analysis 

91.2ppm 

LIV  0001 

Dry 

Weight 

Analysis 

225ppm 

KID  0002 

Dry 

Weight 

Analysis 

72 . 3ppm 

LIV  0002 

Dry 

Weight 

Analysis 

254ppm 

KID  0003 

Dry 

Weight 

Analysis 

90 . 4ppm 

LIV  0003 

Dry 

Weight 

Analysis 

24  2ppm 

KID  0004 

Dry 

Weight 

Analysis 

50 . 7ppm 

LIV  0004 

Dry 

Weight 

Analysis 

14  7ppm 

CYANIDE 

LUNG  0001 

None  Detect 

:ed 

RESULTS 

DL  Accession:   956-13011 

Sample  Received:  11/29/1995 
Diagnostician:  TRS 

Comment  Code 


04 
20 

20 

04 
04 


AS  6 
AS  6 
AS  6 
AS  6 
AS  6 
AS  6 
AS  6 
AS6 

CD  3 
CD  2 
CD  3 
CD2 
CD3 
CD2 
CD3 
CD2 

CuQ 

CuP 
CuQ 
CuP 
CuQ 
CuP 
CuQ 
CuP 

ENS000048578 


LUNG  0002 

None  Detected 

LUNG  0003 

None  Detected 

LUNG  0  004 

None  Detected 

IRON 

KID  0001 

Dry- 

Weight 

Analysis 

3  07ppm 

LIV  0001 

Dry 

Weight 

Analysis 

473ppm 

KID  0002 

Dry- 

Weight 

Analysis 

4  25ppm 

LIV  0002 

Dry 

Weight 

Analysis 

441ppm 

KID  0003 

Dry 

Weight 

Analysis 

BlOppm 

LIV  0003 

Dry 

Weight 

Analysis 

3  71ppm 

KID  0004 

Dry 

Weight 

Analysis 

4  27ppm 

LIV  0004 

Dry 

Weight 

Analysis 

5  65ppm 

LEAD 

KID  0001 

Wet 

Weight 

Analysis 

0 . 4ppm 

LIV  0001 

Wet 

Weight 

Analysis 

0 .3ppm 

KID  0002 

Wet 

Weight 

Analysis 

0 .3ppm 

LIV  0002 

Wet 

Weight 

Analysis 

0 . 4ppm 

KID  0003 

Wet 

Weight 

Analysis 

0 . 8ppm 

LIV  0003 

Wet 

Weight 

Analysis 

0 . 2ppm 

KID  0004 

Wet 

Weight 

Analysis 

0 . 7ppm 

LIV  0004 

Wet 

Weight 

Analysis 

0 . 7ppm 

MANGANESE 

KID  0001 

Dry 

Weight 

Analysis 

211ppm 

LIV  0001 

Dry 

Weight 

Analysis 

155ppm 

KID  0002 

Dry 

Weight 

Analysis 

171ppm 

LIV  0002 

Dry 

Weight 

Analysis 

225ppm 

KID  0003 

Dry 

Weight 

Analysis 

282ppm 

LIV  0003 

Dry 

Weight 

Analysis 

152ppm 

KID  0004 

Dry 

Weight 

Analysis 

3  95ppm 

LIV  0004 

Dry 

Weight 

Analysis 

147ppm 

MKKCUkY 

KID  0001 

Wet 

Weight 

Analysis 

0  .02ppm 

LIV  0001 

Wet 

Weight 

Analysis 

0  .  03ppm 

KID  0002 

Wet 

Weight 

Analysis 

0  .21ppm 

LIV  0002 

Wet 

Weight 

Analysis 

0  .  03ppm 

KID  0003 

Wet 

Weight 

Analysis 

0  .  03ppm 

LIV  0003 

Wet 

Weight 

Analysis 

0  .  0  6ppm 

KID  0004 

Wet 

Weight 

Analysis 

0  .  02ppm 

LIV  0004 

Wet 

Weight 

Analysis 

0  .03ppm 

SELENIUM 

KID  0001 

Dry 

Weight 

Analysis 

2  .  85ppm 

LIV  0001 

Dry 

Weight 

Analysis 

3  .  Olppm 

KID  0002 

Dry 

Weight 

Analysis 

2  .SOppm 

LIV  0002 

Dry 

Weight 

Analysis 

3  .  04ppm 

KID  0003 

Dry 

Weight 

Analysis 

3  .  90ppm 

LIV  0003 

Dry 

Weight 

Analysis 

4  .SOppm 

KID  0004 

Dry 

Weight 

Analysis 

3  .  14ppm 

LIV  0004 

Dry 

Weight 

Analysis 

3  .4  7ppm 

ZINC 

KID  0001 

Dry 

Weight 

Analysis 

568ppm 

LIV  0001 

Dry 

Weight 

Analysis 

555ppm 

KID  0002 

Dry 

Weight 

Analysis 

413ppm 

LIV  0002 

Dry 

Weight 

Analysis 

7G5ppm 

KID  0003 

Dry 

Weight 

Analysis 

531ppm 

LIV  0003 

Dry 

Weight 

Analysis 

53  5ppm 

KID  0004 

Dry 

Weight 

Analysis 

Sllppm 

LIV  0004 

Dry 

Weight 

Analysis 

346ppm 

REFERRAL  LAB 

MISC  0001 

University 

of  California* 

IR9 
IR8 
IR9 
IRS 
IR9 
IR8 
IR9 
IRS 

LDE 
LDE 
LDE 
LDE 
LDE 
LDE 
LDE 
LDE 

MN4 
MN3 
MN4 
MN3 
MN4 
MN3 
MN4 
MN3 

ME  6 
ME6 

ME  6 
MEG 
ME  6 
ME6 
ME6 
ME  6 


SER 


SER 


SER 


SER 


ZIE 

ZID 

ZIE 

ZID 

ZIE 

ZID 

ZIE 

ZID 

ENS000048579 

COMMENT  CODE  COMMENT  NARRATIVE 

04    Light  bacterial  growth 

2  0    Fungal  results  pending 

AS6   ARSENIC  Diagnostic  level:   Goose:   Liver  i  Kidney  (DW)  - 
normal,  <  2.0  ppm. 

CD2   CADMIUM  Diagnostic  level:   Goose:   Liver  (WW)  -  normal,  < 
0 . 6  ppm . 

CD3   CADMIUM  Diagnostic  level:   Goose:   Kidney  (WW)  -  normal,  < 
2 . 0  ppm . 

CuP   COPPER  Diagnostic  level:   Goose:   Liver  (DW)  -  normal, 
24.0-120  ppm. 

CuQ   COPPER  Diagnostic  level:   Goose:   Kidney  (DW)  -  normal, 
12. 0-36 . 0  ppm. 

IRS   IRON  Diagnostic  level:   Goose:   Liver  (DW)  -  normal, 
800-2,000  ppm. 

IR9   IRON  Diagnostic  level:   Goose:   Kidney  (DW)  -  normal, 
600-1,400  ppm. 

LDE   LEAD  Diagnostic  level:   Goose:   Liver  &.   Kidney  (WW)  - 
normal,  <  2.0  ppm. 

ME6   MERCURY  Diagnostic  level:   Goose:   Liver  &  Kidney  (WW)  - 
normal,  <  0.1  ppm. 

MN3   MANGANESE   Diagnostic  level:   Goose:   Liver  (DW)  -  normal, 
8-24  ppm. 

MN4   MANGANESE   Diagnostic  level:   Goose:   Kidney  (DW)  -  normal, 
6-16  ppm. 

SER   SELENIUM  Diagnostic  level:   Goose:   Liver  (DW)  -  1.40-5.20 
ppm. 

ZID   ZINC  Diagnostic  level:   Goose:   Liver  (DW)  -  normal,  100-440 
ppm. 

ZIE   ZINC  Diagnostic  level:   Goose:   Kidney  (DW)  -  normal, 
56.0-12  8  ppm. 

SPECIAL  NOTES 

1  Please  note  that  there  is  no  published  normal  concentration     o 

of  selenium  in  goose  kidney  available.   Normal  kidney  g 

selenium  concentrations  for  poultry  range  from  2.00-4.80  ppm,    j 

diry  weight  basis.  S 

o 
CO 

2  *Referral  results  from  the  University  of  California:  g 
The  4  brain  samples  have  a  normal  cholinesterase  activity  for 
most  species  of  waterfowl.   The  brain  Sc   fat  samples  contain 


LU 


none  of  the  listed  organophosphate  or  organochlorine 

4    pesticides  in  concentrations  greater  than  the  stated 
detection  limits. 


ENS000048581 


FAX    to    iCOLOlU^DO    STATE    -•"IVERSITV 


70  491-0320 


UNIVERSITY  OF  CALIFORNIA 
VETERINARY  DIAGNOSTIC 
LABORATORY  SYSTEM 

P.O.  Box  1770 
Davis,  CA  95617 
(916)  752-B700 


ACCESS I0N#:D9 5093 11 

Districr: 

Cou.ncy:  CO  COLORADU 

Case  Coordinacor :  s:!EWMAW 


Submitter 

COLORADO  STATE  UKIVERSITV 
"/ETERIIIARY  DIAGNOSTIC  LAB 
300  WEST  DRAKE  rElOO 
FORT  COLLINS,  CO  8052  3 
(970)  491-1231 


Owner: 

OWNER    IrrFORI-lATIOri 
NOT    GIVEN 


Agent   or  Collector: 
Reference  Number:    9rc-i3C 


DPO   =-30y3.-.^ 


i   Specimens   suomit 


4    FAT,     4    BRAi:: 


Species:  GAME   SIPDS 
.-ierd/ Flocji    ID: 

Date   Taken:  11/29/95 

Date   Received:  12/06/55 


FINAL   REPORT 


?dte    Reported; 


;/i2;^ 


Elactrcnicallv  signed  bv 
Scott  Newman,  DVM 


LABORATORY  FINDINGS/DIAGNOSIS: 

Normal  brain  cholinesterase  acti"ity. 

No  organophosphate  or  crgariOchlorine  testis 


;.Je=  detected. 


CLINICAL  HISTORY; 

Refer  re  DPO  #309329 
No  history  given. 


tavment . 


SPECIMEN 

SUMMARY: 

Specinen 

Breed 

Tvoe 

BRAIN 

GOOSE 

FAT 

GOOSE 

TOXICOLOGY: 

ID 


Age 


Sex 


Qty 


Multiple  IDs 
Multiple  IDs 


The  4  brain  samples  have  a  normal  choline^;  ^ra^-;  acti/ity  for  most  species 
of  waterfowl  (normal  =  14.6  ^/-  5.7  uM/cr,.  mi:; ;  .  The  brain  and  fat  samples 
contain  none  of  the  listed  organophosphate  or  •::rganochlorine  pesticides  in 
concentrations  greater  than  the  stated  detec  -.Lzr.    limits.  MDL  -  method 
detection  limit  (lowest  concentration  detecnaLle  by  ouc  test  method). 
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FAT 

CHLORPYRIFOS 

COUMAPHOS 

CROTOXYPHOS 

CRUFORMATE 

SPECIMEN. ID 

MDL 

. : 3  ppm 

.05  ppm 

.05  ppm 

.05  ppm 

956-1301LA 

;;ot  Detected 

Not  Detected 

Not  Detac-ed 

Not  Detected 

956-13011B 

Not  Detectea 

Not  Detectea 

Not  Detected 

Not  Detectea 

956-130J1C 

:Jot  Detected 

rrot  Detected 

Not  Detected 

Not  Detected 

956-13011D 

:;ct  Detected 

Not  Detec-cea 

Not  Detected 

Not  Detected 

FAT 

DDVP 

DEF 

DEMETON 

DIAZ IKON 

SPECIMEN. ID 

M)L 

. 35  ppm 

.  0  5  ppm 

.05  ppm 

.05  ppm 

956-13011A 

::ot  Detectea 

Not  D6T:ected 

Not  Detected 

Not  Detected 

956-13011B 

riot  Detected 

Not  D-5!:=c:ad 

Not  Detected 

Not  Detected 

956-13011C 

Not  Detected 

Not  Deta-.ted 

Not  Detected 

Not  Detected 

956-13011D 

Net  Detectea 

Not  Detected 

Not  DetectHO 

Not  Detected 

FAT 

DICROTOPHOS 

niMETHOAlTf: 

DIOXATHION 

DISULFOTON 

SPECIMEN. ID 

MDL 

. 7  5  ppm 

.  C  5  ppra 

.  2  ppm 

.05  ppm 

956-13011A 

tJct  Detected 

Net  Detected 

Not  Detected 

tJot  Detected 

956-13011B 

N'ot  Detected 

Not  Detected 

Not  Detected 

Not  Detectea 

956-13011C 

:;ot  Detected 

Not  Detected 

Net  Detected 

Not  Detected 

956-13011D 

•Jot  Detected 

Not  Detract ed 

Not  Detected 

Not  Detected 

FAT 

EPN 

ETHTON 

ETUOPROP 

FENAMIPHOS 

SPECIMEN. ID 

roL 

. C  5  ppm 

.05  pp-T. 

. 05  ppm 

.  0  5  ppm 

956-13011A 

Not  Detected 

Not  Defected 

Not  Detected 

Hot  Detected 

956-13011B 

Net  Detected 

::ot  D(i-.  =  cted 

Hot  Detected 

Not  Detected 

956-13011C 

Not  Detected 

Not  Dei;ected 

Not  Detected 

Not  Detected 

956-130110 

Not  Detected 

Not  O^tected 

Not  Detected 

Not  Detected 

FAT 

FENSULFOTHION 

FENTHION 

FONOPHOS 

ISOFENPHOS 

SPECIMEN. ID 

MDL 

. C  5  ppm 

.C5  pr- 

. 05  ppm 

. 0  5  ppm 

956-13011A 

Not  Detected 

Not  Dets-ted 

Not  Detected 

Not  Detected 

956-13011B 

Net.  Detected 

Not  Defected 

Not  Detected 

Not  Detected 

956-13011C 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

956-13011D 

Not  Detected 

Not  Detected 

Not  Detectea 

Not  Detected 

FAT 

HALATHION 

METDAMICAPHOS 

METHIDATHION 

METHYL  PARAT 

SPECIMEN. ID 

MDL 

. 35  ppm 

.05  ppm 

.05  ppm 

.05  ppm 

956-13011A 

N'ot  Detected 

Not  Detecr.ed 

Not  Detected 

Not  Detected 

956-13011B 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

956-13011C 

Not  Detected 

Hot  Detected 

Not  Detected 

Not  Detected 

956-13011D 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

FAT 

MEVINPHOS 

MONOCROTOPHCS 

NAT.FD 

PARATHION 

SPECIMEN. ID 

MDL 

. ; 5  ppm 

.05  ppm 

.05  ppra 

.05  ppm 

956-13011A 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

956-13011B 

Not:  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

956-13011C 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

956-13011D 

Not  Detected 

Not  Derected 

Not  Detected 

Not  Detected 

ENS000048583 
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CHOLINESTERASE 


Specimen  Infomation      Result               HDL 

Id 

Type 

956-13011A 

BRAIN         12.2 

•JM/G/MIN         C.l 

UM/G/MIN 

956-13011B 

BRAIN         13.3 

UM/G/MIN         G.l 

UM/G/MIN 

956-13011C 

BRAIN         13.4 

UK/G/KIN         0.1 

UM/G/MIN 

956-13011-D 

BRAIN         12.4 

UM/G/MIN         0.1 

UM/G/MIN 

ORGANOCHLORIN 

E  INSECTICIDES-E.XTEMDED  SCREEN 

BRAIN 

Aldrin 

BHC 

Chlordane 

p,p'DDD 

SPECIMEN. ID 

MOL 

.05  ppm 

. 0  5  ppm 

. 2  5  ppm 

.  1  ppm 

956-13011A 

Not  Detected 

Not  Detected 

Mot  Detected 

Mot  Detected 

956-13011B 

Not  Detected 

Not  Dete'Cted 

Not  Detected 

Mot  Detected 

956-13011C 

Not  Detected 

Not  Detected 

;;ot  Detected 

M'ot  Detected 

956-13011-D 

Not  Detected 

Not  .Teterceci 

::ot  Detected 

N'ot  Detected 

BRAIN 

o,p'DDD 

p.p'DDE 

o.p'DDE 

p.p'DDT 

SPECIMEN. ID 

MDL 

.1  ppm 

.  1  ppm 

.1  ppm 

.  1  ppm 

956-13011A 

Not  Detected 

Not  Detscted 

Mot  Detected 

Mot  Detected 

956-13011B 

Not  Detected 

Not  Detected 

Mot  Detected 

Mot  Detected 

956-13011C 

Not  Detected 

Not  Detected 

rJot  Detected 

■Jot  Detected 

956-13011-D 

Not  Detected 

Not  Detectea 

Mot  Detected 

■Jot  Detected 

BRAIN 

Cp'DUl 

Dicofol 

Dieldrin 

Endosulfan  I 

SPECIMEN. ID 

MDL 

.1  ppm 

.  1  ppm 

. 05  ppm 

. C  5  ppm 

956-13011A 

Not  Detected 

Not  Detected 

Mot  Detected 

Mot  Detected 

956-13011B 

Not  Detected 

Not  Detected 

Mot  Detected 

Mot  Detected 

956-13011C 

Not  Detected 

Not  Detected 

Mot  Detected 

Mot  Detected 

956-13011-D 

Not  Detected 

Not  Detected 

Met  Detected 

Mot  Detected 

BRAIN 

Endosulfan  II 

Endrin 

Gamma  Chlordane 

HCB 

SPECIMEN. ID 

MDL 

. 3  5  ppm 

.05  ppm 

. 05  ppm 

.05  ppm 

956-13011A 

Not  Detected 

Not  Detected 

rjQ+-  3e^  ectsd 

::ot  Detected 

956-13011B 

Not  Detected 

Not  .Oetected 

Mot  Detected 

Mot  Detected 

956-13011C 

Not  Detected 

Not  Detected 

Mot  Detected 

Mot  Detected 

956-13011-D 

Not  Detected 

Not  Detected 

Mot  Detected 

Mot  Detected 

BRAIN 

Heptachlor 

Heptachlor  Epox 

Lindane 

Methoxychlor 

SPECIMEN. ID 

MDL 

.05  ppm 

.05  ppm 

. 05  ppm 

.05  ppm 

956-13011A 

Not  Detected 

Not  Detected 

Mot  Detected 

Mot  Detected 

956-13011B 

Not  Detected 

Not  Detected 

Mot  Detectea 

;:ct  Detected 

956-13011C 

Not  Detected 

TJot  Detected 

Mot  Detected 

:.'ot  Detected 

956-13011-D 

Not  Detected 

Not  Detected 

Mot  Detected 

:;ot  Detected 

BRAIN 

Mirex 

Toxaphene 

SPECIMEN. ID 

MDL 

. 0  5  ppm 

2  ppm 

956-13011A 

Not  Detected 

Not  Detected 

956-13011B 

Not  Detected 

Not  Detected 

956-13011C 

Not  Detected 

Not  Detected 

956-13011-D 

Not  Detected 

Not  Detected 
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FAT 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011D 


Aldrin 

MDL   .  Z  5  ppm 

■:ot  Detecred 
N'ot  Detected 
Not  Detected 
i.'ot  Detected 


BHC 

. 3  5  ppm 

r;ct  rj6tec"2Ci 

:.'ot  Detect e.:l 

:iot  C=tected 

Mot  Detected 


Chlordace 

.25  ppm 
\'rit  Detected 
'lot    Detected 
rlct  Detected 
'let  Detected 


p , p ' DOD 

.  1  ppm 

Mot  Detected 
Not  Detected 
rJot  Deteccea 
Hot    Detected 


FAT 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011D 


o , p ' DDD 

MDL   . 1  ppm 

Not  Detected 
Mot  Detected 
Mot  Detected 
t;ot  Detected 


p,p'DDE 

.  1    ppm 

irot  Detected 
;iot  Detecteij 
;;ot  '^'etected 
Mot    Detected 


o,p' DDE 

.  1  ppm 

:;ot  Detected 
Not  Detected 
•Jot  Detected 
"at    Detected 


p,p'DDT 

.1  ppm 

:tot  Detected 
N'ot  Detecced 
t'ot  Detected 
Mot  Detected 


FAT 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011D 


o , p ' DDT 

MDL   .  1  ppm 

Hot  Detected 
Not  Detected 
Not  Detected 
Not  Detected 


Dicof oi 

.  -  ppm 

Kot  Detec-^.-;d 
'•rot  Detected 
/.'ot  Detected 
r;or  Detected 


Dieldrm 

. 0  5  ppm 
Mot  Detected 
Mot  Detected 
Met  Detected 
Mot  Detected 


Eadosulfau  I 

.05  ppir; 
Mot  Detected 
Mot  Detected 
N'ot  Detected 
Not  Detected 


FAT 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011D 


Endosulfan  II 

MDL   . 0  5  ppm 

Not  Detected 
Not  Detected 
Not  Detected 
Not  Detected 


Endrin 

. C  5  ppm 
I'^ot  Detected 
."ct  Detected 
Mot  Detected 
Mot  Detected 


Ganuna   Chlordane 

.05  ppm 
Mot  Detected 
N'ot  Detected 
Mot  Detected 
Mot  Detected 


HCB 

.05  ppm 
Not  Detected 
Not  Detected 
N'ot  Detected 
Not  Detected 


FAT 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011D 


Beptachlor 

MDL   .  0  5  ppm 

Mot  Detected 
Mot  Detected 
Not  Detected 
Mot  Detected 


Beptachlor  Epox  Lindane 

. 3  5  ppm  . 0  5  ppm 

t'ct  Detected  Mot  Detected 

Mot  Detecceci  riot  Detected 

'■'cc  Detected  N'ot  Deteccea 

Mot  Detected  Mot  Detected 


Methoxychlor 

.05  i:c:t, 
Not  Detect-jd 
Mot  Detected 
Not  Detected 
Not  Detected 


FAT 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011D 


Mirex 

MDL   . 3  5  ppm 

Not  Detected 
Not  Detected 
Not  Detected 
Not  Detected 


Toxapbene 

2    ppm 

N'ot  Detected 
N'ot  Detected 
Not  Detected 
Not  Detected 


ORGANOPHOSPHATE  INSECTICIDES-EXTEIIDED  SCREEN 


FAT 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-130I1D 


ACEPBATE 

MDL   . 35  ppm 

Not  Detected 
Not  Detected 
Not  Detected 
Not  Detected 


AZINPKCS -DIETHYL   CARBOPHENOTHION   CBLORFENVINPHOS 


.  0  5  pprr 
Mot  Deterted 
Mot  Detected 
Not  Detected 
:Jot  Detected 


.05  ppm 
Mot  Detected 
Not  Detected 
Mot  Detected 
Mot  Detected 


.05  ppm 
Not  Detected 
Not  Detected 
Not  Detected 
Not  Detected 
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FAT 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-130110 

FAT 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011D 


PRORATE 

MDL   . Z 5  ppm 

;iot  Detected 
:."ot:  Detected 
'Jot  Detected 
:;ot  Detectea 

PROFENOPHOS 

MDL   . C  5  ppm 

:-;ot  Detected 
Hot  Detected 
;jot  Detected 
Mot  Detected 


PHOSALONE 

. Z S    ppm 
:.'c-t    Dete.tEd 
:;ot    D€tect.=:d 
!rot    Detected 
"ot   Der.ticza'l 

PHOPETAMPHOS 

.^5  PPT. 

:'ct  Dttect^-d 

:iot  D^-  fe.:;tsd 

"ot;  "^t^cced 

'ict  Detected 
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PHOSMET 

.  :5 

ppm 

:;  -t 

Di-e: 

-ted 

:.'or 

Detected 

:-•_ 

Detected 

".jt 

Detected 

RONKEI. 

.  _  ri 

.-?- 

;;vt 

Dets: 

--ed 

liZ-T. 

D=t-3' 

:ted 

r:ct 

Dete'- 

ted 

"'Ct 

Dsre, 

:zsc 

PHOSPHAMIDON 

. 0  5  ppm 
•lot  Detected 
tlct  Detected 
"lot  Detectea 
Not  Detected 

TERBUFOS 

. 0  5  ppm 
:iot  Detected 
Mot  Detected 
'Act.   Detected 
:iot  Detected 


FAT 

SPECIMEN. ID 

956-i3011A 

956-13011B 

956-13011C 

956-13011D 


TETRACHLORVINPB 

MDL   . 2 5  ppm 

Mot  Detected 
Mot  Detected 
Mot  Detected 
Mot  Detected 


TRIAZOPHOS 

.05  ppn 
Mot  Detected 
Mot  Detected 
Mot  Detectea 
Mot  Detected 


BRAIN 

SPECIMEN.  ID  MDl. 

956-13011A 

556-13011B 

956-13011C 

956-13011-D 

BRAIN 

SPECIMEN. ID   MDL 

956-13011A 

956-13011B 

956-13011C 

956-13C11-D 

BRAIN 

SPECIMEN. ID   MDL 

956-13011A 

956-13011B 

956-13011C 

956-13011-D 


ACEPHATE 

.C5  ppm 
Mot  Detected 
Mot  Detected 
Not  Detected 
Mot  Detected 

CHLORPYRIFOS 

. C  5  ppm 
!Ict  Detected 
Mot  Detected 
Mot  Detected 
r;ot  Detected 

DDVP 

.  0  5  ppr. 
Mat  Detected 
Mot  Detected 
Not  Detected 
Mot  Detectea 


A3It;PB0S-('lETnYL 

.C5  ppm 
%'cr.  Detected 
:Jot  Detected 
Mot  Detected 
r.'ot  Di=:tecten 

COUMAPHOS 

.  r-  5  ppm 
Mot  Derscted 
:JDt  Detected 
Mot  D':te-:ted 
Mot  Detected 

DEF 

.35  ppm 
."."ot  Devc-ctec 
Mot  Detected 
Not  Detected 
Mot.  DrTtected 


CARBOPlJL^IOTniON 

•^c 

ppn 

Mot 

Date-- 

ted 

Mot 

Detec 

ted 

Mot 

Cetec 

ted 

Mot 

Detec 

ted 

CROTOXYPHOS 

.  Z  1- 

ppm 

Met 

Detec 

tea 

Mot 

Detec 

ted 

Met 

Dstec 

ted 

Mot 

Deter 

ted 

DEMETON 

.  C5 

pprr 

Mot 

Detec 

ted 

Mot 

Detec 

tSd 

Mot 

Detec- 

ted 

Mot  Detected 


CHLORFENVINPHOS 

. 0  5  ppm 
Not  Detected 
Mot  Detected 
Mot  Detected 
Not  Detected 

CRUFORMATE 

.05  ppm 
Mot  Detected 
Mot  Detected 
Mot  Detected 
Mot  Detected 

DIAZINON 

.  0  5  pp.T. 
M'ot  Detected 
Mot  Detected 
Mot  Detected 
Mot  Detected 


BRAIN 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011-D 


DICROTOPHOS 

MDL   . J 5  ppm 

Mot  Detected 
Hot  Detected 
Mot  Detected 
Mot  Detected 


DIMETHOATE 

.05  ppa: 
Met  D=te"tEd 
Mot  Detected 
Mot  Detected 
:;ot  Detected 


DIOXATHION 

.  2  ppm 

Mot  Dstected 
Met  Detected 
Met  Detected 
Met  Detected 


DISULFOTON 

.05  ppm 
Met  Detected 
Mot  Detected 
Mot  Detected 
Not  Detected 
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BRAIN 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011-D 


EPN 

MDL   .  J  5  ppm 

Mot  Detectsn 

ITot  Detect ea 

Not  Detected 

r-lot  Detect  ea 


ETHION 

.  3  5  ;Jp!tl 

•-."Ot  Dttsr.-t-^d 

:;ot  "et^cted 

r.'ot  Detftctea 

"■o~  DetecteJ 


ETHOPROP 

■ C5  ppm 
■Jot  Detected 
:iot  Detected 
Not  Detected 
■Jot  Detected 


FENAMIPHOS 

.05  ppui 
riot  Detected 
Nut  Detected 
Hot  Detected 
Not  Detected 


BRAIN 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011-D 


FENSULFOTHION 
MDL   . 0  5  ppm 

V.oc  Detected 
Mot  Detected 
Not  Detected 
Not  Detected 


FEIfTHION 

".'ct  Derc'.Tftd 

N'ot  Dc-ti-red 

"lot  re-.eoted 

Mot  Detected 


F0N0PH05 

.05  ppni 

"ot  Detected 

■'.'ot  Detected 
N'ot  Detected 
Met  Detected 


ISOFENPHOS 

. 0  5  ppm 
Hot  Detected 
rJot  Detected 
Not  Detected 
rrot  Detected 


BRAIN 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011-D 


MALATHION 

MDL   .  -5  ppm 

Mot  Detected 
Not  Detected 
Not  Detect en 
Not  Detected 


ilETHWilDAPHOS 

.  IT:    ppr. 
rrct  Detected 
:Ijc   DetO'.  L-ed 
;i-^t  Device  ad 
C-'ct  Drt'-cted 


METHIDflTHlON 

. 05  ppm 
"ct  Detected 
?:cit  Detected 
;-ot  Detected 
Not  Detected 


METHYL  PARATHIO 

. 05  ppm 
Not  Detected 
Not  Detected 
Not  Detected 
Not  Detected 


BRAIN 

SPECIMEN. ID 

956-13011A 

956-130118 

956-13011C 

956-13011-D 

BRAIN 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011-D 

BRAIN 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011-D 


MEVINPHOS 

MDL   . 0  5  ppm 

Not  Detected 
Not  Detected 
Not  Detected 
Not  Detected 

PHORATE 

MDL   .  J  E  ppm 

Not  Detected 
Not  Detected 
Net  Detected 
Not  Detected 

PROFENOPHOS 
14JL       .  0  5    ppm 

Not  Detected 
Not  Detectea 
Not  Detected 
Not  Detected 


MONOCROTvJPHOS 

NALED 

.05  pp.-n 

. 05  ppm 

Not  Detected 

Not  Detected 

Not  Detc-r-ed 

Not  Detected 

Not  Dete-u.;d 

Not  Detected 

Not  Decerted 

Not  Detected 

PHOSALONE 

PHOSMET 

.05  ppm 

.05  ppm 

'.'0>-  ':■=:- BZZz'd. 

Not  Detected 

i'ot  ~^':.e:'---d 

Not  Detected 

Mot  !-i'.;rrr.ed 

Not  Detected 

Nov  "et^c-rii 

Not  Detected 

PRCPETA-MFHOS 

RONNEL 

.05  cu-m 

. 0  5  ppm 

Not  Do"er,:ed 

Not  Detected 

Not  "itected 

r.'ot  Destected 

Not  Detect t-d 

Not  Detected 

Not  Detected 

Hot  Detected 

PARATHION 

. 0  5  ppm 
Not  Detected 
Not  Detected 
Not  Detected 
Not  Detected 

PHOSPHAHIDON 

. 0  5  ppm 
Not  Detected 
Not  Detected 
Not  Detected 
Not  Detected 

TERBUFOS 

.05  ppm 
Not  Detected 
Not  Detected 
Not  Detected 
Not  Detected 


BRAIN 

SPECIMEN. ID 

956-13011A 

956-13011B 

956-13011C 

956-13011-D 


TETRACHLORVINPH   TRIAZOPHOS 


MDL   .05  ppm 

Not  Detected 
Not  Detected 
Not  Detected 
Not  Detected 


. 0  5  ppm 
Not  Detectea 
Not  Detected 
Net  Detected 
Not  Detected 
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NECROPSY  EXAMINATION  REPORT-CASE  95-0678   LAB- 5 


Species: 

Snow  Goose 

Identification  #: 

ST  624701 

Sex/Age: 

Female/Mature 

Specimen: 

Carcass 

Weight: 

2160  gni 

Date  Received: 

November  27, 1995 

Body  Condition: 

Good 

Date  Examined: 

November  29, 1995 

Post  Mortem  Condition: 

Good 

VETERINARY  MEDICAL  EXAMINER'S  REPORT  95^78 
Page  9  (Stroud)    fX^ 


mSTORV: 

Carcass  was  recovered  at  the  Mantle  Ranch,  Glen  Mountain,  Beaverhead  County,  Montana  on 
November  16,  1995.  It  was  first  observed  approximately  November  1 1, 1995,  by  a  ranch  employee.  The 
location  is  approximately  40  miles  from  the  Berkley  Pit,  Butte,  Montana. 

EXTERNAL  EXAMINATION: 

The  feathers  arc  diy  and  have  no  discoloration.  The  skin  of  the  feet  is  dry  but  does  not  have  areas  of 
slou^iing  epidermis.  The  feathers  of  the  cloacal  area  show  no  evidence  of  diarrhea  or  other  abnormal 
discharge.  The  wings  are  btact  and  there  are  no  external  lesions  suggestive  of  trauma. 

INTERNAL  EXAMINATION: 

The  carcass  was  partially  skinned  and  the  breast  removed  to  facilitate  the  examination  of  tbe  mtcmal  organs. 
Subcutaneous  and  mesenteric  fat  deposits  were  normal  in  abundance  and  consistency.  The  muscle  tissue  was 
normal  in  color  and  consistency.  The  keel  bone  has  been  fractured  and  some  hemorrhage  is  noted  into  tbe 
breast  muscle  tissue. 

The  mucosal  membranes  of  the  mouth,  laiynx,  esophagus  and  trachea  are  normal.  The  provcntriculus  also  is 
normal.  Extensive  hemorrhage  from  the  base  of  the  liver  is  noted  into  the  body  cavity.  The  liver  is 
congested.  The  gall  bladder  is  not  distended.  Tbe  kidneys  are  normal. 

The  lungs  and  air  sacs  are  normal  The  heart  and  the  blood  contained  within  the  heart  are  normal.  The  bram 
is  normal. 

No  lesions  suggestive  of  infectious  disease  are  visible  on  gross  examination. 

RADIOGRAPHIC  EXAMINATION: 

No  significant  radiographic  findings  on  whole  body  x-rays. 

SUBSAMPLES  SAVED/SUBMITTED  FOR  ANALYSIS: 

LAB-5A:   Tissues  for  chemical  analysis  (kidney,  liver) 

DUGNOSIS: 

Internal  hemorrhage  from  blunt  trauma 

COMMENT: 

The  source  of  the  blunt  trauma  is  unclear.   Birds  hitting  radio  towers  or  power  lines  would  have  such  a 
lesion.  The  goose  may  have  flown  some  distance  before  succumbing  to  the  internal  hemorrhage.  The  lesion 
is  not  a  gunshot  wound.  No  lesions  suggestive  of  contact  with  corrosive  mine  waste  water  were  observed. 


yji\Uiy*j  1.^    i.*n-D 
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NECROPSY  EXAMINATION  REPORT-CASE  95-0678   LAB -6 


Species: 

SncTw  Goose 

Sex/Age^ 

Fcmalc/lmmature 

Weight: 

1755  gm 

Body  Condition: 

Good 

Post  Mortem  Condition: 

Good 

HISTORY: 

Identification  #:  ST  02405  (Montana) 
S  pecimen:  Carcass 

Date  Received:    November  27, 1995 
Date  Examined:  November  29, 1995 


Carcass  was  received  from  Jim  Hagenbarth  and  was  recovered  at  the  Mantle  Ranch,  Glen  Mountain, 
Beaverhead  County,  Montana  c«i  November  14, 1995.  The  location  is  approximately  40  miles  from  the 
Bcridcy  Pit,  Butte,  Montana. 

EXTERNAL  EXAMINATION: 


A  open  lesion  in  the  skin  of  the  neck  3.5  cm  by  1  cm  is  present.  The  underlying  muscle  tissue  has  been 
chewed  by  a  scavenger  or  predator.  Blood  staining  of  the  feathers  on  the  bead,  breast  and  right  wing  is 
evident.  The  feathers  are  diy  and  have  no  discoloration.  The  skin  of  the  feet  is  dry  but  do  not  have  areas  of 
sloughing  epidermis.  The  feathers  of  the  cloacal  area  show  no  evidence  of  diarrhea  or  other  abnormal 
discharge.  The  wings  are  intact 

INTERNAL  EXAMINATION: 

The  carcass  was  partially  skinned  and  the  breast  removed  to  facilitate  the  examination  of  the  internal  organs. 
Subcutaneous  and  mesenteric  fat  deposits  were  normal  in  abundance  and  consistency.  The  muscle  tissue  was 
normal  in  color  and  consistency.  Extensive  subcutaneous  hemorrhage  is  noted  in  the  tissues  of  the  upper 
neck  and  throat  area.  A  section  of  the  trachea  is  absent  from  the  neck  tissues.  An  area  of  bruised 
subcutaneous  tissue  and  muscle  is  noted  on  the  left  lower  breast  and  abdomen. 

The  mucosal  membranes  of  the  mouth,  larynx,  esophagus  and  trachea  are  normal.  The  provenfcriculus  also  is 
normal.  Hemorrhage  from  the  base  of  the  liver  is  noted  into  the  body  cavity  and  over  the  base  of  the  heart. 
The  hver  is  congested.  The  gall  bladder  is  not  distended.  The  kidnej's  are  normal. 

A  pocket  of  clotted  blood  approximately  3  cm  diameter  is  noted  between  the  right  rib  cage  and  the  right  lung. 
The  lungs  and  air  sacs  arc  normal.  The  heart  and  the  blood  contained  within  the  heart  are  normal.  The  brain 
is  normal. 

No  lesions  suggestive  of  infectious  disease  are  visible  on  gross  examination. 


i^/oi/vo      io:;:z   -ai   50J  4»;;  49»»       fws  forensic  lab 
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RADIOGRAPHIC  EXAMINATION: 

No  significant  radiographic  findings  on  whole  body  x-rays. 

SUBSAMPLES  SAVED/SUBMITTED  FOR  ANALYSIS: 

LAB-6A:   Tissues  for  cbemical  analysis  (kidney,  liver) 

DIAGNOSIS: 

Intona]  bemorriiage  from  blunt  trauma 
Predator/scavenger  damage 

COMMENT: 

The  source  of  the  blunt  trauma  is  unclear.  Birds  hitting  radio  towers  or  power  lines  would  have  such  a  lesion. 
The  goose  may  have  flown  some  distance  before  succumbing  to  the  internal  hemorrhage.  The  lesion  is  not  a 
gunshot  wound,   A  predator  or  scavenger  may  have  finally  killed  the  injured  bird  by  biting  the  neck  or  head. 
No  lesions  suggestive  of  contact  with  corrosive  mine  waste  water  were  observed 


Rjchdrd  K.  Stroud  DVM  MS 
Veterinaiy  Medical  Examiner 
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